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ABSTRACT 


/ 

(This  report  explains  how  to  use  the  SCREEN  program,  a  computer  program 
designed  to  evaluate  acoustic  detection  and  localization  performance  of  an  anti¬ 
submarine  protective  force  about  a  Naval  task  force  or  other  shipping.  A  companion 
report  documenting  the  theory  of  the  SCREEN  program  supplements  this  report. 

The  measures  used  to  evaluate  the  SCREEN  performance  are:  cumulative  detection 
probability  against  specific  target  approach  tracks  and  cumulative  localization  performance 
against  these  same  tracks.  In  addition  to  cumulative  measures,  "snapshot"  detection 
and  localization  measures  are  also  computed,  which  provide  an  indication  of  the 
detection  and  localization  coverage  of  the  defensive  screen  at  a  specified  time. 

The  SCREEN  program  operates  on  data  files  which  contain  moderately  detailed 
descriptions  01  the  acoustic  environment  (propagation,  noise,  etc. ),  the  sensor 
parameters  and  tactics,  and  the  screen  penetrator  (target)  parameters  and  tactics. 

These  descriptions  include  both  deterministic  and  stochastic  parameters.  The  data 
file  contents  can  be  created,  altered,  and  displayed  by  the  user  under  program  control. 
Once  the  data  files  have  been  created,  subsequent  use  of  SCREEN  is  straightforward 
and  concise,  involving  user- selectable  program  options  and  machine  prompts  for  input.  \ 

The  underlying  detection  process  is  a  modified  (X,tr)~ jump  process.  The  target 
process  is  a  modified  Integrated  Ornstein-Uhlenbeck  (IOU)  process^ '  The  basic 
localization  algorithm  is  an  "Information  Flow"  Kalman  filter. ^ayesian  updating 
techniques  are  used  to  evaluate  search  effort,  along  lines  similar  to  techniques  found 
in  computer  assisted  search  programs  which  are  currently  being  implemented  in  the  Fleet. 
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This  is  a  report  to  the  Chief  of  Naval  Operations  (Op- 961)  under  Contract  No. 
N00014-76-C-0811,  which  explains  how  to  use  the  SCREEN  program,  a  computer 
program  designed  to  evaluate  acoustic  detection  and  localization  performance  of  an 
anti-submarine  protective  force  or  other  shipping.  This  is  a  companion  volume  to 
reference  [a],  the  theory  of  the  SCREEN  program. 

The  theory  of  SCREEN  incorporates  the  results  of  several  lines  of  analysis 
developed  largely  by  this  firm  over  recent  years.  These  lines  include  cumulative 
detection  probability  and  other  acoustic  detection  modeling,  Kalman  filtering  and 
other  localization  techniques,  stochastic  target  motion  models,  and  the  methodology 
of  computer  assisted  search. 

The  acoustic  detection  model  is  based  on  algorithms  for  cumulative  detection 
probability  (cdp)  involving  the  (X,<r)-jump  process, that  have  a  long  history  of  development 
beginning  with  reference  [b]  in  1964.  A  commentary  on  the  validity  of  this  line  of 
model  development  is  found  in  reference  [c].  In  reference  [a],  the  theory  is  extended 
to  the  case  of  a  randomly  sampled  jump  process. 

Models  for  target  localization  and  target  motion  analysis  (TMA)  also  have  a  long 
history  of  development.  The  SCREEN  program  uses  Kalman  filter  techniques  developed 
in  reference  [dj,  based  on  the  "information  flow"  approach  to  the  Kalman  iteration 
technique.  This  work  is  representative  of  a  number  of  generically  similar  approaches 
to  TMA  and  should  provide  a  reasonable  expression  of  expected  localization  performance 
of  bearings-only  and  active  sensors.  Reference  [a]  extends  the  basic  Kalman  iteration 
to  include  correlated  observations,  which  is  an  important  improvement  over  previous 
algorithms. 

The  SCREEN  program  evaluates  screen  performance  against  targets  that  follow 
penetration  strategies  as  dictated  by  various  target  files  created  by  the  SCREEN  user. 
Each  target  file  describes  in  essence  a  target  diffusion  process  which  is  a  discrete¬ 
time  analog  of  the  Integrated  Omstein-Uhlenbeck  (IOU)  process.  The  IOU  process, 
and  other  processes  for  target  motion  have  received  substantial  study  in  recent  years. 
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The  methodology  of  computer- assisted  search  (CAS)  also  has  a  long  history, 
and  since  the  SCREEN  program  is  representative  of  one  line  of  CAS  development, 
an  extended  discussion  of  its  development  seems  merited  at  this  point. 

The  use  of  computers  in  planning  search  effort  goes  back  to  the  H-Bomb  search 
off  of  Palomares,  Spain  in  1966,  and  a  subsequent  extension  of  the  technique  in  the 
Scorpion  search  in  1968.  This  early  methodology  was  further  developed  and  used 
in  the  first  real-time  computer  program  for  Bayesian  search  planning,  the  U,  S. 

Coast  Guard  CASP  program.  This  has  been  operational  since  1972. 

The  essential  innovative  features  of  the  early  search  programs  were  the  inclusion 
of  target  "scenarios"  to  define  prior  target  distributions  and  move  them  through  time, 
and  Bayesian  updating  to  show  the  effects  of  search  effort  as  an  aid  in  subsequent 
search  planning.  These  programs  are  Monte  Carlo  simulations  and  have  subsequently 
been  developed  into  a  line  of  standardized  CAS  programs  whose  development  is 
sponsored  by  ONR. 

In  1975,  as  a  direct  precursor  of  SCREEN,  Dr.  T.  L.  Corwin,  then  attached  to  the 
COMSUBPAC  staff,  devised  an  analytic  search  program  (ASP)  for  use  on  a  desktop 
calculator.  The  ASP  program  utilizes  target  scenarios,  described  as  stochastic 
diffusion  processes,  and  evaluates  search  against  them  in  an  analytic  fashion.  Useful 
features  of  the  ASP  program  which  are  retained  in  SCREEN  include  the  capability 
to  operate  the  program  in  real  time  and  to  modify  the  program  to  account  for  positive 
contact  information,  remove  such  contact  information,  and  adjust  search  tactics  in 
real  time  for  actual,  versus  planned,  operations. 

The  analytic  search  methodology  of  SCREEN  is  an  outgrowth  of  Corwin's  work. 

Work  on  SCREEN  commenced  in  1976  under  the  initial  sponsorship  of  CAPT  W.  Mitchell 
of  Op- 96.  The  initial  structure  was  developed  by  Dr.  Bossard  and  the  first  working 
programs  were  produced  in  early  1977  with  the  substantial  assistance  of  Dr.  W.  H. 
Barker.  The  first  working  program  provided  only  detection  performance  measures. 
These  were  subsequently  extended  to  include  localization  measures  in  the  summer  of 
1978. 

In  mid- 1978,  the  SCREEN  program  was  used  for  the  first  time  as  an  important 
analysis  tool  in  the  Submarine  Alternatives  Study  (SAS)  which  was  conducted  by 
CNO  (Op- 02)  at  the  request  of  the  Secretary  of  the  Navy  and  led  by  CAPT  James 
Van  Metre,  In  that  study,  the  SCREEN  program  has  been  utilized  extensively  to 
analyze  alternative  U.  S,  submarine  designs  in  the  Anti- Surface  Warfare  (ASUW)  and 
direct  support  roles.  In  addition  to  this  use  of  SCREEN,  it  was  used  in  various  short 
analyses  by  CNO  (Op- 96)  in  the  winter  of  1978-1979.  Based  on  these  uses,  many 
improvements  have  been  incorporated  into  the  program  and  increased  confidence  in  its 
utility  and  general  model  accuracy  has  been  gained. 
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A  number  of  analysts,  in  addition  to  the  authors  of  the  present  report,  were 
involved  in  the  development  and  testing  of  the  SCREEN  program.  The  principal 
additional  contributors  were:  Dr.  W.  H.  Barker  (1976-1977),  Dr.  L.  K.  Arnold 
(winter  1977-1978),  and  Dr.  B.  E.  Scranton  (since  Fall,  1978).  Mr.  B.  M. 

McDaniel  was  extensively  involved  in  programming  aspects  during  this  period  of 
time  and  Mr.  R.  L.  Andersson  developed  a  number  of  computer  "bookkeeping" 
routines  useful  to  the  .program.  Dr.  Scranton  was  responsible  for  much  of  the  testing 
and  improvements  to  SCREEN  included  during  the  SAS  and  Op- 96  analyses  noted 
above.  Dr.  D.  P.  Kierstead  also  provided  a  useful  critique  of  the  program  algorithms. 

We  wish  to  acknowledge  the  excellent  support  and  cooperation  of  Op-961  from 
successively  CAPT  William  Mitchell,  USN  (ret. ),  Mr.  Robert  A.  Hallex,  and  most 
recently  CAPT  Raymond  Wyatt,  USN.  Without  their  continuing  support  and 
constructive  help,  this  project  would  never  have  achieved  the  present  state  of 
development.  We  wish  to  also  acknowledge  the  support  of  CAPT  Van  Metre  and  of 
Dr.  David  Stanford  of  Science  Applications,  Incorporated,  who  sponsored  the  use 
of  the  SCREEN  program  in  the  recent  Submarine  Alternatives  Study. 
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INTRODUCTION  TO  SCREEN 


This  report  in  a  user's  manual  for  the  SCREEN  program,  a  tool  for 
analyzing  submarine  warfare  engaaements .  In  this  chaoter,  an  overview 
of  the  nrogram  is  given.  Chapter  II  then  describes  a  variety  of  ways 
that  SCREEN  nay  he  used  as  an  analysis  aid.  Chapter  III  describes  the 
use  of  the  orooran  option  list,  assuming  that.  the  detailed  sensor, 
environment,  an  I  target  files  exist.  Chapter  IV  treats  the  iata  files 
used  in  SCREEN*  their  contents  and  preparati  on .  Chanters  V  and  VI 
contain  an  extended  example  of  the  use  of  SCREEN.  Chapter  V  addresses 
the  problem  description  and  set.-un  phase.  Chapter  VI  illustrates  the 
use  of  the  analyses  notions  in  SCP^N. 

The  SCPRP  I  propram  models  the  acoustic  ietection  and  localization 
oerfornance  of  a  defensive  antisubmarine  warfare  (AS  O  screen  about  a 
tas1'  force  or  high  value  shipping  unit.  It  oerforms  this  modeling  by 
allowing  the  user  to  construct  screen  formations  and  test  them  in 
lifferent  acoustic  environments  against  various  target  penetration 
tactics.  lie  believe  that  the  SCREEN  program  is  the  most  detailed  and 
flexible  program  of  its  kind  in  existence.  The  remain  ler  of  this 
chapter  jives*  first,  an  overview  of  the  intended  uses  of  SCREEN; 
second,  a  urief  foray  into  the  underlying  concents  involved;  third,  an 
outline  of  the  urogram  structure;  and  finally,  some  historical  notes. 
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The  SCREEN  program  is  intended  to  be  a  tool  for  use  in  analysis  of 
AS'/V  screens.  SCREEN  performs  many  of  the  laborious  detailed 
calculations  which  should  properly  be  side  issues  an 1  not  the  main 
focus  of  screen  analyses. 

In  a  typical  aoplication,  the  ASW  screen  modeled  consists  of  one 
or  more  high  value  units  (WVUs)  surrounded  by  a  configuration  of 
stationary  or  moving  sensors.  The  screen,  together  with  its  protected 
force,  moves  through  an  ocean  area  along  a  planned  base  track 
(designate!  PIM  =  Position  and  Intended  Motion).  One  or  more  targets 
will  attempt  penetration  of  the  screen  following  specified  planned 
approaches.  After  establishing  initial  conditions,  the  program  steps 
the  engagement  in  discrete  tine  steos.  At  any  time  step,  the  various 
inputs  can  be  modified  (if  desired)  and  the  detection  or  localization 
performance  can  be  evaluated. 

The  SCREEN  program  is  designed  to  be  used  either  as  a  study  aid 
(hatch  computer  processing)  or  /real  time'  analysis  tool  (interactive 
commuter  process  ini).  The  study  mode  of  operation  would  typically  he 
use!  in  analyses  of  alternative  SCREEN!  designs  or  ASW  olatform  studies. 
In  this  mode  of  operation,  all  the  necessary  inputs  and  sequences  of 
operation  are  specified  in  advance  and  the  program  proceeds  to  run  in  a 
batch  mode  without  further  involvement  by  the  operator. 

An  example  of  recent  use  In  the  study  mode  is  in  the  Submarine 
Alternatives  Study.  described  in  refer®nce  [el.  The  analysis  involved 
two  alternative  screen  formations  and  thr°e  alternative  environments. 
For  ?ach  of  several  alternative  submarine  desinns,  a  variety  of 
penetrating  tactics  were  develope  i  and  then  playei  against  the 
esta.ili  shed  sensor  files  and  environments.  Design  excursions,  such  as 
changes  which  affect  radiated  noise  characteristics,  were  easily 
i ncorporate  I  by  uslno  the  various  program  run  options  that  will  be 
[escribed  below.  In  this  analysis,  only  the  detection  features  of  the 
nroiram  were  used.  One  could  Imagine  a  similar  analysis  using  both  the 
detection  and  the  localization  features  of  the  SCREEN  urogram. 

In  the  'real  time'  mode  of  operation,  one  imagines  a  one-  or 
two-sided  game  in  which  the  sensor  screen  and  targets  form  the 
(opposing)  sides.  In  this  case,  the  environment  may  be  assumed  fixed. 
The'  two  sides  would  begin  the  game  by  establishing  initial  screen 
sensors  for  the  task  fore®  and  initial  target  penetration  tactics  for 
the  targets.  The  game  could  be  playei  one  or  more  time  stens  at  a 
tin®.  The  outcome  of  the  gam®  at  each  pause  of  the  gam®  would  he 
examined.  At  each  pause  in  the  game,  each  player  would  have  the  option 
to  titer  his  strat.ejy  nasei  on  the  current  information  provided  by  the 
various  analysis  options.  Then  these  actions  would  be  evaluated  at  the 
next  pause.  In  this  mole,  the  SCREEN  prooram  is  run  interactively  on 
the  computer. 
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The  screen  performanc°  is  expressed  by  two  performance  measures, 
one  related  to  detection  and  the  other  to  localization.  Each  of  these 
measures  is  expressed  in  turn  in  two  ways*  as  a  short-duration 
"snapshot"  or  as  a  longer  duration  cumulative  performance  measure.  The 
snapshot  performance  measures  adiress  questions  about  short-term 
performance*  "How  am  I  doing  now?"  or,  "How  did  I  do  at  hour  d?"  The 
emulative  performance  measures,  as  the  name  imnlies,  state  the 
comoined  effect  of  the  screen  or  sensor  group  evaluated  over  an 
extended  period  of  time.  Cumulative  measures  address  such  questions 
as*  "How  well  localized  will  a  flank  penetrator  he  hy  the  time  he  is 
60  nautical  miles  from  the  HVU?" 

Detection  of  a  target  by  a  sensor  is  assumed  to  oe  a  stochastic 
process*  that  is,  it  involves  both  deterministic  and  random 
( oronablisti c )  ohenomena.  A  full  description  of  this  process  is  given 
in  Cnapter  II  of  reference  lal.  In  brief,  the  process  is  as  follows. 
The  signal  processed  by  a  sonar  is  the  sum  of  a  mean  value  determine! 
hy  the  Sonar  Equation  and  a  random  value  which  we  describe  as  a 
( lam jda , si jma  )  jump  process,  where  sigma  is  the  standard  deviation  of 
the  random  component  and  lambda  is  the  effective  rate  of  independent 
samples  of  this  random  component ( numoer  of  samples  per  hour).  When  the 
total  signal  exceeds  a  "detection  threshold,"  a  detection  occurs.  If 
the  mean  signal  is  high  (substantially  over  the  detection  threshold), 
then  the  detection  probability  is  high.  If  the  moan  signal  is  low,  the 
short-term  detection  probability  is  low,  but  still  it  is  possible  to 
build  over  time  to  a  significant  cumulative  probability.  The  snapshot 
detection  performance  concerns  the  short-term  detection  probability, 
and  is  closely  related  to  the  value  of  mean  signal  excess.  Cumulative 
detection  performance,  on  the  other  hand,  involves  both  the  m°an  signal 
excess  taken  over  the  duration  of  the  search  and  the  accumulation  of 
detection  oppor tun i t i es  over  time. 

Hot  all  sensors  that  have  high  ietection  performance  are  able  to 
localize  the  contacts  accurately.  Thus,  the  SCFHFH  program  has  the 
capability  to  evaluate  localization  as  well  as  detection.  This 
localization  measure  is  described  in  Chapter  III  of  reference  [a].  For 
our  present  purpose,  it  is  sufficient  to  state  that  thQ  measure  us°d 
relates  to  the  expected  localization  information  found  in  a  Kalman 
filter  solution  form°d  on  the  target.  As  with  detection,  there  is  a 
snapshot  (short-term)  as  well  as  a  cumulative  measure  of  localization. 
The  snapshot  measure  evaluates  the  mean  localization  information 
available  in  a  short  span  of  time.  Basically,  such  localization  aris°s 
from  cross  fixes  between  nassive  sonars  holding  contact,  an  active 
sonar  contact,  or  combinations  of  these.  The  cumulative  measure  is 
akin  to  target  motion  analysis  (T^A).  It  additionally  (indirectly) 
incorporates  such  localization  data  as  hearing  rates  and 
nonsl multaneous  hearings  from  different  Platforms. 
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In  this  section,  the  logical  structure  of  the  oCPRRH  program  is 
exol  a  i  ned . 

Data  files.  The  SCd"':'l  program  pets  its  input  data  from  three 
tvoes  of  inti  filras,  together  with  inputs  provided  directly  hy  the 
on.ei'i  to’' .  The  three  file  types  ere* 

(I)  an  environmental  file, 

(  ’)  a  sensor  file,  and 

( ? )  one  or  more  tar  jet  files. 

)nl/  one  e  in  of  the  environmental  and  sensor  files  may  he  used  at  a 
time,  out  multiple  target  files  are  allowed. 

Jnon  arojram  initialisation,  the  SCPRRN  nr opram  cues  the  user  for 
file  identifications.  The  specified  files  that.  already  exist  from 
previous  work  are  accessef,  and  the  user  is  promoted  for  the  inputs 
required  to  create  any  other  files.  The  contents  and  oreparation  of 
thes-*  files  is  discussed  t.n  Chanter  IV.  If  it  is  desired  to  alter  the 
file  contents,  or  to  access  different  files  during  nroqram  execution, 
this  is  easily  lone  by  selecting  an  annrooriate  orojrsa  ootlon. 

Program  notions.  Aft°r  declaring  the  active  filas,  the  propram 
operator  is  qiven  a  choice  of  program  execution  notions  which  he  can 
use  to  lirect  the  suosequent  flow  of  the  orogram.  A  summary  list  of 
these  options  is  piven  in  Table  I-l.  The  options  are  described  in 
detail  in  Chanter  III.  Some  of  the  things  that  can  be  done  with  these 
opt i  ms  inc  1  ude ! 


(I)  make  formatted  lists  of  the  innut  file  contents  used 
(LLdSS.  LCOiJ,  etc.), 

(?)  compute  detection  coverage  map  for  a  single  sensor,  a 
snecifiei  jroup  of  sensors,  or  the  whole  screen  (^DSr-N 
or  ^DJTRP), 

(?)  comnute  a  target  localization  coverage  man  for  a  prouo 
of  sensors  or  the  whole  screen  U>nSTRP), 

(4)  disolay  a  map  of  the  nrior  target.  probability 
distribution,  as  determined  from  the  target  files 
( ‘*AP.  , 

(h)  comoute  and  disolay  a  mao  of  the  estimated  posterior 
target  probability  distribution  after  search  has  been 
conduc.  te  l ,  (  MAP  ,'■/  APR)  , 
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(6)  compute  the  cumulative  probability  that  the  screen 
detected  a  target  at  each  time  step  of  aoproach, 
(CDP.CDPL,  hAP.'MDL)  ,  and 

(7)  summarize  the  screen  localization  performance  at  each 
time  step  of  aoproach  ( COPL.MAPL) . 


A  coverage  man  superimooses  a  gridwork  over  the  operating  area 
surrounding  the  screen  or  sensor  and  then  computes  for  each  gridooint 
the  conditional  snapshot  detection  or  localization  assuming  a  target  is 
located  at  that  gridpoint.  The  target  files  declared  (luring  progran 
initialization  define  equally  proPable  target  scenarios.  Thus,  the 
target  prior  is  a  comoosite  over  all  of  the  declared  target  files. 

The  detailed  description  of  the  various  input  narsmeters,  the 
sophistication  of  the  algorithms  in  use  in  the  SCREEN  program,  and  the 
multiplicity  an!  complexity  of  its  various  output  forms  make  it  a 
useful  and  flexible  program.  Unfortunately.  this  detail  requires  a 
substantial  amount  of  computer  power  and  the  basic  files  are  tedious  to 
set  ip  initially.  However,  once  the  basic  files  have  b«en  established, 
moat  of  the  program's  complexity  ’"ill  be  transparent  to  the  user  and 
the  program  can  be  run  with  a  modest  understanding. 
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COM  I 

OUTPUT 

DOME 

File  Set-Up 

INIT 

TSTEP 

POSIT 

REAR 

MAPG 

List  File 

LLOSS 

LCOM 

LPI  M 

LSEN 

LTAR 

Undate.  Mo  iffy  Files 

ULOSS 

iJCON 

UP  I M.UHVU 
USF  M 

UT  A  R 

Snapshot  cvaiintion 

P  DSFN 
PDSTFP 

Cum  il ative 

COP 

Evaluation 

CURL 

MAP 

MAPL 

Invoke  Command  File 
J)eclare  File  for  Output 
Fxit  Program 

Load  Data  Files  or  Create  Mew  Ones 
Alter  Current  Program  Time 
Add  SPA  Contact  Data 
Add  Searing  Contact.  Oata 
Constrain  a  Marginal  Distribution 

List  Propagation  Loss  Curves 
List  Sensor  Contours 
List  Pit  and  HVU  Parameters 
List  Sensor  Darameters 
List  Target  Parameters 

Modify  Propagation  Loss  Curves 
Modify  Sensor  Contours 
Modify  PIM  and  4VU  Parameters 
Update  Sensor  Parameters 
Uodate  Target  Parameters 

Di  sol  ay  Sensor  Coverage 
Display  Orouo/Screen  Coverage 

Compute  Cumulative  Detection 
Performance 

Compute  Cumulative  Detection  and 

Localization  Performance 

Compute  Detection  and  Display 

Prior  and  Posterior  Target 

Distribution 

Commit e  Detection  and 

Localization  and 

Display  Prior  and  Posterior 

Target  Distribution 

and  Localization 
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The  begi  nn  i  ngs  of  the  SCREEN  theory  can  be  found  in  eerly  Computer 
Assisted  Search  (CAS)  work  by  Wagner,  Associates.  In  particular,  the 
notion  of  searching  against  a  target  prior  distribution  which  is  a 
composite  of  target  "scenarios'1  is  due  to  this  early  effort.  See 
reference  [ f 1  for  a  discussion  of  these  concepts. 

An  immediate  ancestor  to  SCREEN  was  a  set  of  interactive  projrans 
developed  for  the  Pacific  Submarine  Force  by  r>r.  T.  L.  Corwin  in  107b. 
In  his  original  development  (see,  for  example,  reference  Ig)),  a 
computer  program  was  designed  for  use  on  a  dang  desktop  calculator  to 
assist  a  carrier  task  force  in  designing  its  screen  coverage  so  as  to 
detect  opposing  screen  submarine  genetrator s .  The  program  was  designei 
to  be  used  in  real  time  and  allowed  the  inclusion  of  contact 
information  as  well  as  retroactive  corrections  to  sensor  parameters  an! 
contact  data  as  the  problem  evolved.  Originally  designed  as  a  tool  to 
aid  in  iesigning  direct  support  submarine  patrol  areas,  the  program 
proved  to  be  generally  useful  in  a  number  of  successful  ooerations. 

About  a  year  after  Dr.  Corwin's  original  work,  0n-Q61  (CAPT 
William  Mitchell)  expressed  a  desire  to  design  a  computer  urogram  to 
evaluate  alternative  task  force  screen  designs.  The  ob  j»ctiv°  of  this 
analysis  was  to  allow  ()p-96l  to  test,  proposed  new  system  procurements 
in  the  context  of  a  protective  screen  consisting  of  a  variety  of 
sensors,  in  order  to  determine  their  marginal  contribution  to  the 
overall  capability  of  naval  forces.  The  program  as  originally 
conceived  was  required  to  be  flexible  enough  to  describe  various 
alternative  sensor  platforms  in  sufficient  detail  to  distinguish  among 
various  design  objectives. 

The  first  programs  developed  for  Op-961,  restricted  to  detection 
measures,  received  favorable  response  when  they  were  demonstrated  i n 
197/.  Early  in  these  reviews,  CAPT  John  Underwood,  IJSN  (retired) 
stated  that  1 ocal izat ion  informat  ion ,  as  well  as  detection  information, 
should  be  included.  The  present  version  of  SCREEN  adlresses  that  task 
and  provides  both  capabilities. 

The  SCREEN  program  has  been  used  extensively  over  the  past  IS 
months  in  various  Navy  studies,  particularly  the  Submarine  Alternative 
StuJy,  sponsored  by  ()n-d2  and  some  additional  short  timeframe  analyses 
by  bp-OS.  The  Op-0?  work  is  the  most  extensive  done  to  date.  A 
summery  of  the  results  of  that  analysis  is  contained  in  reference  [el. 

Current  program  status  .  As  a  result  of  the  recent  use  of  SCREEN, 
we  feei-^that  the  detection  portion  of  the  program  is  fairly  well 
checked  outv  j t  should  be  noted,  however,  that.  ther°  are  literally 
millions  of  possible  branches  during  the  course  of  an  analysis 
utilizing  SCREEN  and  that  it  is  physically  impossible  to  explore  all  of 
these  branches  for  logical  flaws  in  the  program.  Thus,  while  we 
express  confidence  in  the  overall  performance  in  the  detection  portion 
of  the  program,  there  may  remain  some  pathologies  to  be  corrected.  It 


i  <5  only  slightly  humorous  to  note  that  virtuelly  every  time  a  fresh 
analyst  has  hpen  introduce!  to  the  program,  he  has  discovered  some 
unexplored  branch  end  usually  has  unearthed  some  behavior  in  the  SCREEN 
proj*-am  which  resulted  in  program  modification. 

In  contrast  to  the  detection  portion  of  the  program,  the 
localization  ontions  have  receive!  very  little  use  beyond  the  initial 
debuiging.  In  the  near  future,  when  the  localization  performance  is 
use!  in  various  studies,  it  can  oe  expected  that  some  changes  to  the 
oroiram  will  be  indicated.  Until  evoerience  is  obtained,  it  is 
'impossible  to  express  the  same  deoree  of  confidence  with  respect  to  the 
localization  portions  of  the  nrooram  as  has  been  express0!  with  regard 
to  the  Jet.ection  port  toils. 

Pie  current  program  exists  as  a  single  large  FORTRAN  program, 
iecansr*  of  the  larje  number  of  nrogram  options  available,  the  unified 
code  occupies  a  fairly  1-arie  amount  of  computer  memory  and  therefore 
retires  a  very  capable  computer  to  run.  It  is  expected  that  in  the 
near  future  the  program  ’will  be  broken  into  logical  units  which  will  be 
iniividually  executable  with  more  modest  memory  requirements. 
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In  this  chapter,  the  uses  of  SCREEN  ere  discussed.  The  first 
section  surveys  the  types  of  problems  that  can  be  aldressed.  The  next 
two  sections  treat  the  tactical  decisions  which  are  necessary  to 
provide  a  tactical  description  of  the  orohl ea  to  be  analyzed.  Finally, 
so'(i°  overall  remarks  are  made  on  the  possible  analyses  that  can  h° 
performed  with  the  SCREEN  program . 


The  Class es  of  ^roolems  Addressed  b/  SCREEN 


The  SCREEN  propram  is  nominally  designed  to  aid  in  the  analysis  of 
an  AbW  defensive  screen  placed  about  high  value  shipping.  However,  the 
program  design  lends  itself  to  a  broader  range  of  applications. 

At  one  extreme,  the  SCREEN  program  can  be  used  to  analyze  isolate! 
tactical  problems.  Examples  of  these  are  as  follows* 


(I)  bne-on-one  en  la.iement  .  A  screen  consisting  of  one  sensor 
platform  (possibly  with  several  sensors)  can  be  the 
basis  for  an  analysis  of  a  one-on-one  engagement.  When 
a  sufficiently  short  time  step  is  chosen,  specific 
ipproach/evas ion  maneuvers  can  be  modeled  for  both  the 
sensor  platform  and  the  target.  The  Kalman  filter 
target  motion  analysis  built  into  the  localization 
portion  of  SCREEN  can  estimate  the  refinement  to  a 
fire-control  solution.  Performance  in  different 
environments  can  be  analyzed.  Use  of  several  sensors 
simultaneously,  including  selective  use  of*  active 
sensors,  may  be  examined. 


(P)  One-on-manv  en  jauement.  The  SCREEN  program  can  assess 
the  performance  in  detect  1  ori/loca  1  i  zat  i  on  by  a  single 
platform  against  multiple  simultaneous  targets 
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considering  the  sensitivity  to  environment,  the  effect 
of  relative  bearings  holding  contact,  etc. 


(3)  Manv-9.n-.0ne .  manv-on-manv_ _ engagement  a..  The  SCREEN 

program  can  also  analyze  various  tactical  engagements 
among  several  search  platforms  against  one  or  several 
targets  including  differing  iegraes  of  task  force 
cowinic  itions  (possibly  requiring  interactive  rather 
than  natch  operation  of  SCREEN). 


(3)  Use  of  reactive  screen  elements.  The  SCREEN  orogram  can 
examine  an  engagement  between  a  reactive  screen  platform 
(such  as  a  deck-  launched  weapon  or  search  platform)  and 
a  tar  jet.  This  would  require  two  separate  runs  of 
SCREEN*  one  run  to  model  the  general  task  force  screen 
or  the  performance  of  the  host  olatform's  search  — 
which  is  used  to  generate  the  detection  and  localization 
opportunities  (location  and  size)  for  the  reactive 
forces  —  and  the  second  run  to  model  the  reactive 
units'  performance  (redetection  and  localization). 
Undoubtedly,  th°  second  run  would  use  a  much  tighter 
time  step  and  spatial  resolution  than  the  first  would. 
This  type  of  analysis  would  aid  in  nroper  olacement  of 
reactive  forces  within  a  screen. 


<5)  Placement  of _ screen  units _ and  mo  Jules.  The  SCREEN 

program  can  helo  analyze  the  effects  of  task  force 
noise,  the  po ss  i  bi  1  i t  i  es  for  mutual  exchange  of 
information,  and  the  placement  of  localizing  reactive 
forces.  A  typical  example  of  this  analysis  is  placement 
of  a  flanking  sonobuoy  field,  taking  into  consideration 
the  effect  of  task  force  nois°  interference. 


At  the  ooposite  extreme,  th°  SCREEN  program  can  assist  in 
anal/zinj  the  performance  of  a  task  force  in  an  extended  scenario.  A 
Huntej — Killer  (HUK)  Group  evaluation  may  extend  over  days  and  include  a 
number  of  environments.  The  evaluation  of  task  force  transit 
vulnerabi 1 i ty  includes  different  environments  which  imoiy  different 
lefeusive  screen  configurations  and  different  attack  tactics.  Such 
•analyses  would  involve  a  composite  of  several  seoarate  runs  of  SCREEN. 
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lama  with  th°  target. ,  the  design  of  a  screen  must  take  into  account 
various  operating  constraints.  The  most  obvious,  oerhans,  is  that  the 
spee  I  of  advance  dictated  by  the  PIM,  which  the  screen  defensive  units 
may  pe  obliged  to  maintain,  may  not  be  optimal  for  their  search 
functions.  do  riot  wish  to  discuss  the  question  here,  but  experience 

initiates  that  aircraft  carriers  do  not  slow  down  to  give  screen  units 
oooor tun i t i es  to  search  for  or  attack  attackers.  Thus,  sometimes 
sensor  olatforms  must  engage  in  sprint  and  drift  or  similar  search 
tactics  resulting  in  incomplete  or  less  t>an  optimal  coverage  of  the 
search  area.  Sometimes  the  penetrating  target  can  take  advantage  of 
these  gaps  in  coverage,  particularly  after  it  detects  the  noise 
radiited  by  the  se  irch  platform  during  the  sprint  phase. 

Other  constraints  on  the  screen  design  include  collateral  duties 
of  some  of  the  search  units,  particularly  the  case  of  surface  platforms 
in  the  inner  screen  about  an  aircraft  carrier  (CV).  Such  screen  units 
nay  have  to  perform  point  defense  against  cruise  missile  attacks, 
retrieve  downed  aircraft  and  pilots  lost  at  sea,  as  well  as  perform  the 
usual  screen  detection  functions.  These  other  duties  not  only  distract 
from  the  jnner-al  search,  hut  also  force  the  escorts  to  maintain  a 
position  very  close  to  the  high  raiiated  noise  of  the  high  value  units 
which  may  further  ie  ira  le  their  detection  par fnrmance . 

The  operating  charac t e r i st i c s  ofthe  search  units  provide  another 
common  source  of  constraints.  For  example  flue  to  the  endurance  of  the 
aircraft,  helicopters  can  maintain  sonobuoy  fields  only  to  about  40 
miles  from  the  launching  platform.  This  limitation  may  result  in 
sonobuoy  fields  beinj  placed  in  hi  jh  background  noise  regions  or  in 
portions  of  the  search  area  where  their  ontribution  is  less  than 
onti n  a  1  . 

Communications  requirements  are  th°  basis  of  another  kind  of 
constraint  on  screen  units.  direct  suonort  submarines  are  an  obvious 
example  of  a  screen  unit  whose  performance  may  face  several  limitations 
because  of  the  comnunications  requirement.  VP  aircraft  may  not  be 
available  because  of  assignment  to  communications  relay,  or  may  not  be 
able  to  monitor  as  large  a  sonobuoy  field  lue  to  collateral  tasks. 

Proper  design  must  take  these  various  constraints  into 
cons i derat  ion. 

Screen  measures  of  effectiveness.  It  has  been  mentioned  various 
places  that  the  SCPFRN  program  contains  both  detection  and  localization 
measures.  Historically,  analysis  of  screens  has  been  restricted  to 
let'Ction  because  it  has  been  difficult  to  obtain  general  localization 
performance  measures.  A  few  simulations  can  perhaps  assess  the 
efficacy  nf  a  jiven  fixed  screen  but  lack  in  flexibility.  The 
proven  allows  the  potential  for  evaluating  screens  from  the  viewpoint 
of  their  localization  capability. 

different  types  of  screen  units  lisolay  widely  varying  detection 
ani  localization  per f ormance .  Passive  escorts  which  utilize  the  towel 
arrays  frequently  ar°  character  iz.ed  by  very  long  range  detection 


capability.  However,  the  ability  of  these  sensors  to  localize  the 
target  is  often  very  poor.  In  addition,  the  passive  platforms  are  not 
necessarily  quick  response  platforms,  and  so  even  if  they  could 
localize  the  targets,  they  might  not  he  in  a  position  to  launch  a 
weapon.  Other  screen  elements  such  as  helicopters  using  dinning  sonar 
are  extremely  effective  in  localizing  contacts  once  a  detection  has 
been  made,  out  are  fairly  ineffective  in  achieving  detections  if  the 
search  area  is  very  large.  Active  sonars  generally  provide  good 
detection  and  localization  capability  but  the  tarjet  can  almost  always 
hear  the  active  sonar  before  the  sensing  platform  can  detect  the 
tarjet,  and  so  there  is  the  serious  difficulty  of  the  tarjet  attempting 
to  evade  active  screen  elements, 

A  well  define  i  screen  in  terms  of  both  detection  and  localization 
performance  would  place  its  detecting  units  so  that  a  target,  would  he 
localized  with  high  probability  by  the  time  it  arrived  at  its  launch 
region.  If  continuous  full  coverage  is  not  possible,  then  early 
warning  might  enable  quick  response  olatforms  to  position  themselves  in 
order  to  prosecute.  This  tyoe  of  mutual  assistance  among  search  units 
may  provide  the  nest  overall  screen  design.  dhile  it  is  difficult 
enough  to  desijn  a  static  screen  if  th°  two-sided  game  is  allowed, 
designing  a  dynamic  screen  in  which  screen  units  react  to  their  own 
detections  is  probably  an  order  of  magnitude  more  difficult.  These 
questions  lead  to  challenqing  and  stimulating  analysis. 

Rs-al  _tim°  ys. _ study  mode  design. The  logical  aoproach  to  designinj 

a  static  screen  is  with  the  study  (hatch)  mode  of  operation  of  the 
SCREEN  program.  Candidate  screen  designs  can  be  played  against 
appropriate  penetrating  tactics  and  the  results  analyzed?  the  measure 
of  performance  is  minimization  of  the  prooability  of  a  successful 
attack  by  the  penetrating  submarine. 

In  the  past,  the  SCREEN  program  has  also  oeen  use!  in  real  time 
analysis  to  plan  a  dynamic  reactive  tyoe  of  screen.  In  the  work  by 
Dr.  T.  L.  Corwin  at  COMSUSPAC,  which  forme  i  the  .basis  for  SCREEN,  the 
projrams  were  used  during  actual  exercises  involving  a  task  force  with 
direct  sunport  submarines?  this  reactive  screen  design  was  the 
principal  application  of  the  early  programs.  Further  remarks  along 
this  line  will  be  made  in  discussions  of  uses  of  the  SCREEN  program 
oelow  . 
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The  design  of  penetration  tracks  for  the  targets  is,  of  course, 
simoly  the  other  side  of  the  two-sided  game.  The  principal  parameters 
in  this  d e r> ip n  involve  the  target's  understandinp  of  the  screen  which 
he  is  trying  to  penetrate. 

In  recent  analyses  of  submarine  alternatives,  the  ‘SCHFFd  orogram 
■■ns  used  to  analyze  penetration  tactics  against  screens  consisting  of 
noth  passive  and  active  screen  elements  where  the  considerations 
involved  in  the  design  of  target  penetration  tracks  included  such 
t  h i .  1  ;  s  as: 


(I)  the  relationship  between  target  speed  and  radiated  noise 
(which,  of  course,  affected  the  per  formarice  of  passive 
sensors  in  the  screen  and  the  set  of  feasible  approach 
tracks ) , 


(2)  the  requirement  imposed  on  the  penetrating  submarine  to 
perform  a  rough  localization  of  the  screen  elements  in  order 
to  desijn  evasive  maneuvers. 


(3)  the  requirement  imposed  on  the  penetrating  submarine  to 
communicate,  clear  baffles,  and  perform  other  housekeeping 
functions, 

(4)  a  total  time  budget  during  which  the  approach  to  attack  had 
to  be  achieved. 


(5)  the  distribution  of  initial  arrival  from  which  the  task  forc° 
penetration  was  assumed  to  commence. 


(b)  a  selection  among  two  alternative  weapons  with  attendant 
launch  range  requ irement s , 


(7)  a  selection  among  alternative  launch  positions  for  a  given 
weapon,  and 


( d )  (particularly  anplicable  to  diesel  submarines)  the  ability  to 
maintain  sufficient  reserve  propulsion  capacity  to  escape 
after  the  initial  attack. 


This  analysis  of  target  penetration  tactics  was  probably  more 


elaborate  than  would  typically  be  engaged  in  screen  analysis,  but  it 
turned  out  that  the  care  involved  in  target  track  design  was  needed  to 
show  the  true  effect  of  the  differing  candidate  submarine  capabilities. 
Reference  te]  is  the  summary  report  of  these  analyses. 

It  should  be  noted  that  the  target  tracks  designed  for  screen 
include  uncertainty  information  in  the  placement  of  the  target  track. 
This  uncertainty  can  reflect  either*  (I)  the  screen's  uncertainty  as 
to  the  target's  location  on  an  asssmed  approach  tactic,  or  (2)  the 
target's  assumed  uncertainty  in  the  location  of  screen  units  since  the 
placement  of  his  track  on  a  relative  motion  board  about  the  screen  is 
subject  to  error  due  to  his  uncertainty  concerning  the  location  of 
screen  units. 


Performance  Assessment 


The  performance  assessment  that  is  done  by  the  SCdFFN  program 
serves  the  purpose  of  first  designing  screens  an  I/or  penetrating 
tactics,  and  second  assessing  the  resultant  performance  of  these 
defined  screens.  As  mentioned  before,  there  are  two  general  measures 
of  performance  provide!  —  detection  and  localization  —  and  each  of 
these  has  both  short-term  (snapshot)  and  a  Ion j  term  ( cumul at i ve )  level 
of  performance.  de  will  discuss  each  of  these  in  turn. 

Snapshot  coverage  maps.  The  short-term  performance  of  screens  is 
used  as  the  basis  for  so-called  coverage  maps  which  basically  provide 
the  pictorial  representation  of  how  well  the  screen  searches  out  the 
coverage  area  of  Its  sensors.  For  both  detection  and  localization 
coverage  maps,  the  basic  condition  assumed  is  as  follows.  A  grid  work 
is  super  imposed  over  the  operating  area  selected.  For  an  individual 
sensor  or  sensor  group,  it  would  be  a  region  about  that  sensor  or  groun 
or  it  could  be  the  coverage  area  about  the  entire  screen.  The  size  of 
the  coverage  area  is  an  input  provided  oy  the  user.  At  every  gridpoint. 
of  this  coverage  area,  the  performance  of  the  sensor  or  sensor  group  or 
screen  Is  evaluated  conditioned  upon  the  presence  pf  a  submarine  target 
at  that  gridpoint. 

Typical  coverage  maps  are  shown  in  Chapter  VI.  A  detection  map  is 
basically  derived  from  the  sonar  equation.  By  postulating  a  target  at 
each  of  the  jridpoints,  the  detection  probability  for  the  screen  is 
evaluated  and  a  number  Is  placed  on  the  gridpoint  which  is  ten  times 
the  probability  of  detaction  computed  for  that  gridpoint.  A  blank  (no 
entry)  indicates  that  the  detection  probability  was  less  than  .05.  \ 
star  indicates  that  a  value  greater  than  .95  was  obtained  and  a  numeral 
between  one  and  nine  Indicates  that  a  value  within  .05  of  that  numeric 
quantity  was  obtained.  By  superimposi ng  coverage  maps  for  sensors  or 
by  calculating  coverage  naps  for  screens,  it  is  possible  to  see  at  a 
glance  where  the  high  coverage  areas  and  low  coverage  areas  exist.  As 
a  first  step  in  coverage  design,  the  screen  units  would  be  shifted 
about  so  as  to  provide  a  pleasing  appearance  to  the  corresponding 
coverage  maps.  We  have  deliberately  avoided  stating  what  "pleasing"  is 


because  it  may  he  a  function  of  a  number  of  thin  is.  One  may,  for 
example,  choose  to  alio1"  paps  in  detection  coverage  maos  in  order  to 
provide  overl-aoping  coverage  which  would  give  oetter  localization.  One 
migit  also  desire  to  provide  increased  coverage  along  the  locations  of 
lost  likely  aonronch  tracks  and  provide  only  limited  coverage  where  the 
approach  tracks  are  less  likely. 

\  jiven  coverage  map  is  applicable  to  a  specific  set  of  radiated 
target  noise  levels.  Since  different  approach  tracks  may  entail 
diff?r«nt  target  noise  patterns  (because  they  entail  different  speeds) 
and  hence  fifferent  radiated  noise  levels,  several  coverage  maos  nay  be 
necessary  in  or  ler  to  obtain  a  good  composite  coverage  nieture. 

Localization  coverage  maps  are  analogous  to  detection  coverage 
maos  except  that  they  provide  information  about  snapshot  localization. 
Since  the  snapshot  localization  maos  consider  short  periois  of  time, 
localization  is  only  achieved  as  there  is  an  opportunity  for  a  cross 
fix  aetween  passive  detection  sensors  or  n  active  detection  (in  which 
cns,s,  both  range  and  nearing  are  obtained,  and,  therefore,  a 
localization  occurs  immediately).  In  the  design  of  a  screen,  the 
localization  snapshot  maos  may  be  useful  if  it  is  believed  that  the 
oooor tuni t i es  for  cross-fix  or  accurate  coverage  can  b°  capitalized  on 
in  alacing  active  forces  or  achieving  attacks.  Implicit  in  this  is  the 
r  e  p  i  i  re -lent  for  communications  which  has  not  been  discussed  thus  far. 

Cumulative  detection  measures.  The  ultimate  performance  measures 
for  the  screen  are  the  cumulative  'erformance  measures.  Snapshot 
coverage  maos  are  only  an  indication  of  detection  and  localization  an  i 
do  .iot  take  into  account  the  kinematics  of  the  problem  which  are  all 
important  in  the  final  analysis. 

The  cumulative  detection  measures  are  of  two  types.  First,  is  the 
calcilation  of  cumulative  probability  of  detection  against  specified 
target  penetration  tracks  as  a  function  of  time.  This  probability  can 
oe  used  to  calculate  such  measures  as  the  probability  of  detecting  a 
target  prior  to  the  arrival  of  a  target  at  an  attack  launch  position. 
Such  a  cumulative  letection  measure  would  oe  used  in  study  (batch)  mode 
of  operation. 

In  addition,  it  is  nossible  to  use  the  cumulative  detection 
measures  in  dynamic  desijn  of  a  screen  by  examining  the  posterior 
iistribution  of  targets  given  search  by  the  screen  with  no  positive 
detection  results.  In  this  circumstance,  the  region  where  the  coverage 
was  heavy  woul  I  have  been  well  searched  and  therefore  l°c;s  likely  to 
contain  the  tar  jet  if  no  detection  was  in  fact  ooservei.  On  the  other 
hail  I,  lightly  covered  areas  woul  1  tend  to  be  more  likely  spots  for 
targets  to  occur.  examination  of  these  posterior  maps  may  reveal 
target  "hotspots,"  i.e.,  localize!  areas  where  the  posterior  map  was 
si gni f icantl y  higher  than  elsewhere  .  ^ter  the  SC 3 REN  prooram  is 
oper  itm  f  1  lterac  tively ,  it  would  be  logical  In  subsequent  tactics  to 
place  reactive  forces  so  as  to  cover  these  hotsnots  as  they  develop. 

In  actual  use  of  a  program  similar  to  SCH-FN  in  the  Pacific,  these 


id- 


hotspots  arose  in  a  number  of  tactically  significant  ways.  Frequently, 
parts  of  the  planned  coverage  of  a  screen  would  remain  uncovered  due, 
for  example,  to  equipment  outages.  Once  these  outages  were 
incorporated  into  the  screen  evaluation,  their  effect  would  bQ  revealed 
in  toe  posterior  maps  generate  i. 

By  examining  these  posterior  maps,  it  was  possible  to  construct 
collective  action  which  would  search  some  of  the  gaoped  coverage  area. 
By  tois  means,  it  was  possible  to  partially  recover  from  system 
malfunctions  by  dynamically  evolving  the  screen. 

Cumulative  localization  is  in  essence  a  Kalman  filter  solution  for 
a  tirget  following  the  postulated  approach  tactic.  As  time  evolves,  it 
is  possible  for  a  passive  screen  to  develop  a  very  accurate  target 
localization  and  this  is  reflected  in  this  localization  measure.  Thus, 
it  is  in  principle  possible  to  desi  m  a  passive  screen  about  a  task 
force  to  localize  a  target  by  the  time  it  uenetrated  to  a  oredesi gnated 
critical  region  about  the  high  value  units.  It  would  be  aooropriate 
then  to  place  reactive  forces  or  other  attack  weapon  systems  so  that 
they  could  prosecute  localizations  achieve'!  by  the  outer  screen 
elements.  To  the  best  of  our  knowledge,  no  screen  to  iate  has  been 
lesigned  with  this  tyoe  of  analysis  and  so  the  true  value  of  the  SCRFF  I 
program  in  aiding  such  design  is  untested  at  this  noint  . 
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This  chapter  tells  h ow  to  use  SCREEN  and  modify  the  underlying 
date  files.  It  is  assumed  that  the  ietailed  files  defining  the 
sitiation  alreaJy  exist.  The  oreparation  of  th»sa  files  is  the  topic 
of  Chapter  IV.  Some  technical  terms  are  defined  in  the  corr esnondi ng 
section  of  Chapter  IV,  however  most  terms  will  he  familiar  to  those 
acquainted  with  the  sonar  equation  and  its  use. 

The  SCREEN  program  is  built  around  an  option  list  from  which  the 
user  selects  the  tasks  he  wishes  to  perform.  Upon  completion  of  an 
option,  the  program  again  returns  to  the  main  level  option  list  for 
further  task  selection.  Some  of  the  options  lead  in  turn  to  a  second 
lev^l  notion  list  which  defines  the  tasks  that  can  be  oerformed  within 
that  option.  Other  options  request  data  input,  from  the  user  prior  to 
performing  the  selected  task. 

In  this  chapter  two  conventions  are  used  without  further  comment. 
First,  ranges  of  many  parameters  are  limited  by  parameter  statements 
which  can  be  altered  if  necessary  at  the  cost  of  recompiling  the 
program*  these  are  indicated  by  an  asterisk  —  for  example,  the 
current  program  can  include  no  to  40*  sensors  in  the  screen  formation. 
Second,  user  responses  to  program  promots  ar°  underlined. 
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The  actual  sequence  of  user-provided  instructions  to  begin  the 
execution  of  SCREEN  depends  on  the  system  level  software  of  the  host 
computer.  The  following  instructions  aooly  to  the  PRIME  400. 

For  the  PRIME,  the  user  accesses  his  directory,  which  contains  the 
program  SCREEN  as  well  as  various  data  files  that  have  already  been 
established.  Program  initiation  begins  by  typing  the  command* 

OK,  SEG  SCREEN 
GO 


The  program  first  performs  an  automatic  branch  to  option  INIT 
which  is  described  In  full  below  and  in  Chapter  IV.  This  loads  the 
selected  data  files  and  sets  the  program  clock  to  the  current  time  an  i 


time  increment  (DELTA  T)  as  specified  in  the  SENS  file  (if  one  is 
declared).  There  are  three  types  of  data  files  involved.  These  are, 
together  with  the  mnemonic  neses! 


(!)  P  ROP  files  this  contains  acoustic  environmental  data 
and  certain  sensor  contours, 

(«?)  SENS  files  this  contains  the  screen  formation  and 
sensor  operating  parameters,  and 

(3)  f  A  RG  file(s)s  this  contains  target  operating 
>aramaters.  'lore  than  one  target  file  may  he  declared. 


In  the  simplest  mode  of  operation,  the  files  already  exist  on 
Jisk,  in  which  case  they  are  simply  iecla red  lay  the  responses* 

Ed TER  ACOUSTIC  )  AT  A  FILE  JO.  (l-oo)s  1 
ENTER  SENSOR  FILE  NUMdER  (l-RO)t  j_ 

ENTER  TARGET  FILE  NO.  (I-  QQ)*  1 
ENTER  TARGET  FILE  NO.  (I-  RQ)s  0 

In  this  example,  the  files  declared  havQ  the  names  ? ROPO I , SENSO I  , an  1 
TAR  5)1.  wultinle  target  files  nay  oe  declared.  The  request  for  target 
fil-’s  is  terminated  hy  specifying  file  ?ar o  ('O').  The  program  then 
exi's  HIT.  Note  that  the  user  can  bypass  declaring  any  tyoe  of  file 
by  enterinj  a  gero  ( 'o  ' ) . 

The  next  computer  response  is  to  print  a  header  which  tells,  among 
other  things,  the  version  of  SCREEN  that  is  being  executed.  This  is 
followed  hy  an  automatic  branch  to  option  OUTPUT  which  is  a  request  for 
a  file  to  receive  computer  output* 

ENTER  FILENAME  FOR  OUTPJT  (C  for  console)*  OUTPUT 
APPEND  ro  PRESEJT  FILE  (Y  OR  N>*  X 

This  allows  the  user  to  specify  the  FORTRAN  name  of  a  disk  file  to 
receive  the  program  output  (in  this  case,  named  'OUTPUT7),  The 
selected  file  may  be  appended  or  erased  and  restarted.  it  does  not 
matter  on  the  PRIME  whether  the  file  already  exists  in  the  use’" 
directory.  If  the  user  specifies  'C'  then  output  is  directed  to  the 
use'*  console.  Projram  prompts  and  error  messages  are  sent  to  the 
console  in  any  event. 
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After  exiting  this  cell  to  OUTPUT,  the  program  enters  the  main 
option  level  and  requests  the  user  to  select  an  option. 


I  NIT  TSTEP  POSIT  MARGE  BEAR  COM  I  OUTPUT 
DONE  LI.05S  ICON  LPIM  LSEN  LTAR 
JLOSS  UCON  UP  I M  USEN  UTAR 
PDSEN  PDSTEP  CDP  CDPL  MAP  MAPI. 


+++++**+++*+★*++++★++*+++++++★ 

SELECT  MODE  (HELP  GIVE S  LIST)* 


Propran. Options 


The  pro  inn  options  are,  listed  in 
selected  by  giving  foe  first  fo'ir  (4) 
exon  Kie  l  explanation  of  the  notions  is 


Table  I-l.  Any  option 
letters  of  the  name.  A 
os  follows i 


con  be 
somewhat 


CO  U  allows  the  user  to  soecify  on  existing  commend  file 
which  the^  program  will  then  follow.  Upon  completion  of  the 
command  file,  the  program  returns  to  the  main  program  level. 


OJTPtJT  selects  a  file  for  computer- generated  output.  There 
are  two  possible  places  for  output.  to  be  directed*  ‘the 

user's  console  or  a  named  output  file.  Th"  user  can 

alternate  between  these  places  by  the  use  of  the  OUTPUT 

option.  Each  time  computer  results  are  directej  to  a  named 
output  file,  the  user  may  append  to  the  end  of  the  output 

file  or  he  may  rewrite  that  file. 


DOPE  closes  all  active  files  in  the  comnuter  program  and 
performs  a  normal  program  termination. 

I‘l  IT  1  oads  the  PROt>,  SCUS,  and  TARO  lata  files  as  described 
in  Chapter  1 7.  If  the  files  already  exist  in  the  user's 
directory,  then  the  existing  files  are  loaded;  otherwise, 
the  projram  prompts  the  user  to  create  the  missing  files. 
The  INIT  option  can  Vie  called  at  any  time  to  switch  among 
various  data  f i i es . 


TSTEP  changes  the  current  time  step.  It  is  possible  either 
to  increase  or  to  decrease  the  curr°nt  program  time  steo.  If 
the  time  step  Is  increase!,  then  the  sensor  and  target  files 
are  updated  to  the  new  program  tin"  step.  If  the  time  steo 
is  iecreased,  the  tar  jet  files  are  unchanged,  out  the  sensor 
file  is  truncated  to  the  new  program  time  stem  (i.e.,  the 
sensor  information  after  the  new  tine  step  is  lost). 

POSIT  modifies  the  target  distribution  and  can  he  used  to 
incoroorate  posterior  contact  information  on  a  target,  when 
the  program  is  used  in  the  interactive  mole*  it  can  also  be 
used  to  constrain  the  target  process  in  batch  operation, 
tilth  a  little  experience,  combinations  of  POSIT,  BEAR  and 
MARC  can  he  used  to  construct  almost  any  desired  target 
strategy.  See  Chapter  V  for  an  examole  of  this  use. 

BEAU  is  used  to  incorporate  hearing  line  contact  information 
on  a  target,  or  to  constrain  the  tar  let  process.  This  ootion 
is  a  companion  to  the  POSIT  ootion  which  does  the  same  thing 
with  spas. 

M A  13  is  used  to  constrain  the  target  process  to  equal  the 
given  marginal  distribution  at  the  given  time.  At  nresent  it 
is  only  possible  to  constrain  the  target  at,  one  time  st°n  at 


a  time,  although  in  principle,  it  is  possible  to  make 
simultaneous  multi-step  constraints. 


LLO'iS  lists  the  propagation  and  reverberation  curves 
contained  in  the  PROP  file. 

LCON  lists  the  sensor  contours  contained  in  the  PROP  file. 

LP IM  lists  the  PIM  and  HVU  parameters  contained  in  the  SENS 
file. 

I.3EN  li  sts  the  sensor  parameters  contained  in  the  SENS  file. 

LIAR  lists  the  target  parameters  contained  in  the  TARG 
f i le (s  ) . 

ULOSS  modifies  (updates)  the  propagation  or  reverberation 
curves  contained  in  the  PROP  file. 

UCON  modifies  the  sensor  contours  contained  in  the  PROP  file. 

UPIM  (UHVU)  modifies  the  PIM  and  HVU  parameters  contained  in 
the  SENS  file. 

modifies  sensor  parameters  contained  in  the  SENS  file. 

UTAR  modifies  target  parameters  contained  in  the  TARG 

file(s). 

PD5EN  displays  acoustic  coverage  for  a  given  sensor. 

PDSTEP  displays  acoustic  coverage  for  a  sensor  group  or  the 
entire  sensor  screen.  Either  detection  only  or  both 
detection  and  localization  covara ge  may  be  displayed. 

CDP  computes  cumulative  detection  performance  by  a  sensor 
group  or  the  entire  sensor  screen  against  a  selected  set  of 
tarjets.  The  targets  selected  must  be  taken  from  the  set 
established  in  the  INIT  option. 

CLQEL  computes  both  cumulative  detection  and  localization 
performance  by  a  sensor  group  or  screen. 

MAE  computes  the  information  contained  in  the  CDP  ontion  and 
also  displays  the  target  prior  and/or  posterior  probability 
distribution  that  results  from  the  sensor  search. 

MAPL  computes  the  information  container!  in  the  CDPL  option 
an  i  also  displays  the  target  prior  an:i/or  oosterior 
probability  distribution  and  localization  that  results  from 
the  sensor  screen  search. 
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Sona  of  these  options  alter  the  files.  Specifically.  the 
following  options  nay  result  In  changes  to  the  existing  data  files: 


i'STEP 

POSIT 

ICON 

JSEM 


I  M  IT 
BE  A  I? 
!JP  IM 


A  \  PG 
1 1  LOSS 
UTAP 


Table  I  V-°  gives  a  fullev-  description  of  these  changes.  Soue  cere  nust 
he  >xercised  in  the  use  of  these  options  if  it  is  desired  to  preserve 
certain  files  without  change.  Various  neons  con  be  used  to  ovoid  loss 
of  (ito  such  os  creation  of  duplicate  files  or  invoking  nachine 
orotection  on  certain  files. 

Th^se  options  are  describe  1  in  greater  detail  in  the  sections 
us low . 


Option  COM  I 


The  option  COM  I  allows  a  user  to  specify  an  existing  command  file 
for  input  to  the  program.  The  command  file  must  reside  in  the  user's 
directory.  On  the  PRIME  a  command  file  is  a  list  of  responses  to 
projram  inout  requests.  The  computer  interprets  these  responses  line 
by  line  as  if  they  were  input  from  the  user  terminal. 

Upon  completion  of  the  command  file,  the  program  will  exit  this 
option  and  return  to  main  program  level.  The  option  calls  a  system 
subroutine  to  open  the  command  file  and  then  reads  inputs  from  the 
command  file.  The  command  file  starts  as  if  the  program  is  at  the  main 
option  level  (i.e.,  the  first  statement  in  the  command  file  must  be  a 
valii  program  option)  and  must  end  with  the  lines * 


CO  M  I 
TTY 


which  closes  the  command  file  and  returns  the  user  to  the  main  level 
ootion  menu  for  suosequent  input  from  the  console.  For  instance,  if 
C0FI1.E  contains  the  following  entries* 


LTAR 
0,0 
COM  I 
TTY 


then  the  use  of  COM  I  can  he  illustrated  in  the  following  session* 


*★★*★★****•***  kirk  klrkkkk  ★*++**+* 

SELECT  MODE  (HELP  GIVES  LIST)*  COM  I 
ENTER  FILE  NAME  *  COFILE 

++★+**★★**★***★**★*  kirk  kklrklrklrk 

SELECT  MODE  (HELP  GIVES  LIST)*  LTAR 
ENTER  START, STOP  STEPS  (0  -  8)0,0 

SELECT  MODE  (HELP  GIVES  LIST)*  COM  I 
ENTER  FILE  NAME  *  TTY 

+*★*>******+•>**  k ★***★★** 

SELECT  MODE  (HELP  GIVES  LIST)*H1M£ 


The  COMI  option  can  be  used  to  advantage  for  identical  runs  with 
iifferent  data  files.  The  data  files  can  be  loaded  in  and  then  a 
command  file  used  to  perform  the  repetitive  tasks.  See  Chapter  V  for 
examples.  The  COMI  option  can  also  be  use!  to  great  advantage  in  the 


creation  of  complicated  files.  Chapter  IV  discusses  the  file  creation 
details.  There  are  two  primary  advantages  of  this  method  of  file 

creation.  First,  if  an  error  is  found  in  the  file  created,  the 

corresponding  error  may  be  corrected  in  the  command  file  and  the  file 
recreated  very  quickly  and  without  the  possibility  of  generating  new 
errors  by  different  mistakes  in  typing.  Second,  if  the  file  is  altered 
or  destroyed,  it  may  quickly  he  regenerated  in  its  original  condition. 

Note  on  COMI  use.  On  the  PRIME  computer,  the  caoahility  exists  to 
create  COMI  files  directly  from  COMO  (COMMAND  Output)  files.  Because 
of  the  great,  time  savings  possible  oy  doing  this,  a  description  of  the 
proce  lure  follows. 

The  PRIMP  has  the  caoahility  to  create  a  file  which  exactly 

duplicates  all  of  the  information  that  appears  on  the  us°r  terminal  — 

including  all  urogram  prompts  and  user  responses.  Such  a  file  is 
called  a  COMO  file  (COMMAND  Output)  and  is  established  by  the  system 
leval  commanl*  C  )'*0  f  1  1  ename .  After  an  interactive  session  with 
SCREEN,  the  COMO  file  is  closed  by  the  system  level  command  'COMO 
-END'. 

The  COMO  file  thus  produced  includes  both  system  anti  user 
responses.  The  PRIME  system  editor  can  he  usei  to  strip  off  all  system 
responses,  leaving  a  file  containing  only  user  responses  to  the  system 
prompts.  The  following  command  file  accomplishes  this* 

*  THIS  FILE  STRIPS  A  COMO  FILE  FROM  SCREEN  TO  PRODUCE  A  COMI  FILH. 

+  IT  IS  ASSUMED  THAT  ALL  USER  INPUT  IS  PRECEEOED  BY  A  PROMPT  WHICH 

*  ENDS  IN  THE  COMO  FILE  IS  NAMED  'TEST. ' 

ED  TEST 

C//./5D0000 

T 

N»G  D»  E I F  ?* 

T 

F  lC/  //;* 

FIL  TEST.COM  I 

CO  TTY 


This  method  of  producing  a  COMI  file  is  of  considerable  value, 
particularly  if  repetitive  and  detailed  user  responses  are  involved. 
The  use  of  the  SCREEN  program  in  an  interactive  mode  prompts  the  user 
to  give  the  proper  sequence  of  responses.  Suhsequent  production  of  a 
COMf  file  preserves  the  session  for  future  use. 
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This  option  allows  the  subsequent,  output  to  be  directed  to  either 
the  console  or  to  a  disk  file  named  by  the  user.  Prompts  and  messages 
will  always  appear  at  the  terminal.  For  instance,  this  sequence! 


SELECT  MODE  (HELP  GIVES  LIST)!  OUTPUT 
ENTER  FILENAME  FOR  OUTPUT  (C  for  console):  Q 


will  cause  subsequent  output  to  appear  at  the  terminal.  If  the  OUTPUT 
option  is  exercised  later  in  the  session  in  this  manner: 


SELECT  40DF  <  1ELP  GIVES  LIST):  OUTPUT 

ENTER  FILENAME  FOR  OUTPJT  (C  for  console):  HJTPJT 

APPEND  TO  PRESENT  FILE  (Y  OR  N):  X 


subsequent  outout  will  be  written  to  the  file  named  'OUTPUT'  in  the 
user  directory.  Changes  can  oe  made  back  and  forth  between  the 
terminal  and  any  specified  output  file  by  selection  of  this  option. 
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This  option  oxit1;  the  oronram.  It  is  selected  at  the  end  of  the 

run . 

SELECT  MO  DR  (HELP  HIVES  LIST):  TOME 

Jsa  of  notion  TOM':  closes  ell  active  files  end  terminates  execution  of 
the  projree. 


apLLqo_IJ.il 


The  option  INIT  is  automatically  executed  at  the  beginning  of  the 
pro jram  without  user  speci  f  ication .  It  may  also  he  specified  later  in 
the  program  to  restart  a  problem  or  set  up  another  problem. 

The  following  example  shows  th«  use  of  option  INIT  to  loa  ! 
existing  files* 


SELECT  MO  DE  (  HELP  01  VPS  LIST)!  T  NTT 
ENTER  ACOUSTIC  DATA  FILE  No.  (I -00):  I 
ENTER  SENSOR  FILC  NUMBER  (1-90):  1 

ENTER  TARGET  FILE  No.  (t-  09):  i 

ENTER  TARGET  FILE  NO.  (I-  09):  Z 

ENTER  TARGET  FILE  NO.  (I-  00):  0 


If  toe  files  specifier!  above  had  not  existed,  the  INIT  option  would 
provide  prompts  to  enable  the  user  to  create  the  specified  files. 
Chapter  IV  describes  creation  of  input  files.  Multiple  target  files 
may  oe  loaded,  so  the  option  INIT  is  exited  by  specifying  a  target  file 
nuiuer  of  0.  Entering  a  zero  for  acoustic  or  sensor  file  number  will 
cause  the  program  to  bypass  loading  that  type  of  file. 


Uatiau—IiiliiH 


Notion  TSTEP  is  'is ed  to  incrpjsp  or  '|pcreas»  t.hQ  current  time 
step.  This  time  step  is  the  current  time  sten  of  the  sensor  file  SENS, 
if  one  has  been  loaded,  or  the  ’"inimum  time  step  among  the  target  files 
if  no  sensor  file  has  been  loaled.  For  newly  created  files,  the  time 
step  is  z«r o  an  1  ToTFD  is  typical]/  use]  to  increase  it. 

Th  i  option  TSTEP  is  exercised  in  the  following  example* 


SELECT  10DF  ( HELP  GIVES  LIST)*  TSTEP 
ENTER  NEW  PROGRAM  TIME  STEP*  LZ 


No  jrinted  output  is  produced  by  this  option. 

The  I'oTH0  option  will  work  with  any  combination  of  PPPP,  SENS,  or 
TANG  files  loaded  or  omitted.  It  alters  the  input  lata  files  in  the 
following  manner* 


(I)  The  'hi  OP  file  is  unchan  je  i  by  option  TSTF.P. 

(?)  ach  SENS  fije  has  associated  with  it  a  current  tine 
steo  which  becomes  the  program  time  step  when  the  sensor 
file  is  loaded.  The  ontion  T STEP  will  al  t.nr  the  sensor 
file  depend! nj  on  the  size  of  the  program  time  step 
co npured  to  the  time  step  specified* 

(a)  If  the  time  sten  snecifiei  in  ESTEP  is  less  than  or 

equal  to  the  pro jram  time  stem,  the  sensor  file 
time  stef)  is  set  to  the  new  time  an  I  al]  sensor 
information  for  times  after  the  new  time  is  dalet°i 
from  the  sensor  file.  This  allows  the  user  to 

".back-up"  the  sensor  file  and  then  redefine  it  in 
subsequent  calls  to  'J  SEN  and  ESTFP. 

(b)  If  the  new  time  step  js  ;r e a t er _ than  the  nro  ;ram 

time  step,  the  sensor  file  will  be  exteniei  to  the 
new  time  step  using  the  sensor  parameters  ieclared 
for  the  current  time  sten. 

(?)  Each  Target  file  has  associated  with  it  a  time  sten 
which  may  differ  from  the  pro -ram  time  sten.  The  ontion 
TSTE°  will  affect  the  tar  jet  tile  in  one  of  two  ways* 

(a)  If  the  new  t.  im°  step  is  less  th  jn  or  equal _ the 

current  target  file  time  step,  then  the 

corresoondim  target,  file  is  unchanged.  This  is 
lifferent  from  the  effect  on  sensor  files.  It  is 
not  possible  to  "baep-rjn"  a  target  file. 
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( b ) 


If  the  new  time  step  is  greeter  than  the  current 
tar  jet  file  time  step,  the  program  will  advance  the 
target  file  to  the  new  time  step  usinj  the  target 
parameters  declared  for  the  current  target  file 
time  step.  It  will  then  reset  the  target  file  time 
step  to  the  new  time  step. 


The  option  TSTRP  is  repetitively  used  in  creating  sensor  or  target 
files.  See  Chapter  V  for  an  extended  examole  of  this. 


^Efclaa-BUSU 


ihis  option  allows  the  user  to  incorporate  a  niece  of  positive 
information  into  the  target  location  prooaoility  distribution. 

This  option  adds  the  positive  information  to  an  information  matrix 
which  is  later  inverted  to  obtain  the  target  covariance  matrix.  A 
previously  input  piece  of  positive  information  can  he  removed  by  this 
option  if  the  user  specifies  detection  deletion.  In  this  case,  the 
inputs  will  he  subtracted  from  the  information  matrix.  This  has  the 
effect  of  nullifying  the  previously  processed  ietection.  In  all  cases, 
the  is<3r  can  bypass  processing  by  refusin  i  to  verify  the  SPA 
para  i et er s . 

Pie  following  command  sequence  causes  the  program  to  nrocess  a 
contact : 

SELECT  MO (HELP  HIVES  LIST)  t  POSIT 

INPJT  TARGET  FILE  Ho.:  i 

IMP JT  SP A  TIME  STEP*  h 

ENTH*  SPA  CODR  01  MATES  (  <  ,  <  )  (no):  0^ 

ENTER  TARGET  SPA  PARAMETERS: 

2-SIG  S-MA.J,  S-MIN  A  (IS,  MAJ  AXIS  SR0:5.5.0 

TARGET  DETECTION  (Y  OR  J)  t  X 

00  YOU  VERIFY  SPA  PARAMETERS  (Y  OR  1):  X 

In  toe  next  command  sequence,  the  user  ieci-ies  to  delete  the  contact 
processed  above,  but  changes  his  mini  at  the  last  minute: 


SELECT  MOOE  ( HELP  GIVES  LIST):  POSIT 
INPUT  TARGET  FILE  M  ).  :  i 
INPJT  SPA  rr'F  STEP:  b 
E  NTER  SPA  COOR LI  MATES  (X.Y)  ( nm ) :  Q^O 
ENTER  TARGET  SPA  PARAMETERS: 

P-SIG  S-MAJ,  S-MIN  AXE  a  (NM),  MAJ  AXIS 
TARGET  DETECTION  (Y  OR  M )  :  ii 
DELETE  DETECT  10 J  (Y  OR  N):  X 
DO  YOU  VERIFY  SPA  PARAMETERS  (Y  OR  N) : 

DETECTION  NOT  PROCESSED 

lere  the  target  file  number  must  be  among  those  loaded  and  the  input 
SPA  tim°  step  must  he  no  oreater  than  the  tar  jet.  file  current  time. 

An  input  of  Y  to  the  TARGET  DETECTION  pronot  '-/III  cause  the 
nrojram  to  add  the  detection  tm  th°  information  matrix.  An  input  of  Y 
to  tie  )ELETE  DETECTION  will  cause  the  program  to  suhtract  the 
letuction  from  the  information  matrix. 


•J  RG  ( DEG  ) :  5.5.0 
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This  option  allows  the  user  to  incoroorate  a  piece  of  positive 
information  into  the  target  location  probability  distribution.  Its 
operition  and  use  is  similar  to  POSIT. 

By  exercising  this  option,  the  user  can  input  a  bearing  line 
contact  or  constrain  the  target  to  satisfy  a  bearing  line  constraint  at 
a  given  timestep.  The  combination  with  the  target  prior  is  done  in  a 
Bayesian  fashion  utilizing  the  Kalman  filter  routines,  as  is  the  case 
with  POSIT.  It  is  not  currently  possible  to  delete  bearing  inputs 
aft»r  they  have  been  processed. 

The  following  command  sequence  results  when  this  notion  is  called* 

SELECT  MO DE  ( HELP  GIVES  LIST)*  3£A K 

INPUT  TARGET  FILE  NO.*  Q 

INPUT  BEARING  TIME  STEP*  IQ 

ENTER  SENSOR  COORDINATES  (X, Y)  (nm)*  10,175 

ENTER  TARGET  SEARING  PARAMETERS* 

BEARING  (DEG.  FROM  N) ,  STD.  DEV. (DEG.)*  2*1 
DO  YOU  VERIFY  BEARING  PARAMETERS  (Y  OR  U)»  I 


This  option  allows  the  user  to  constrain  the  target  distribution 
to  24.'ifll  the  given  marginal  at  the  stated  time.  The  Jistribution  at 
other  times  is  adjusted  to  agree  with  the  diffusion  process  together 
with  other  positive  information  that  may  have  been  entered  previously. 
That  is,  if  several  marginal  constraints  or  bearings  have  been  entered, 
only  the  last  one  entered  will  necessarily  be  satisfied  exactly. 

It  is  currently  not  possible  to  delete  a  marginal  constraint  after 
it  has  oae.n  processed. 

Thrt  following  sequence  of  commands  will  inplement  this  notion: 


SELECT  MODE  (dELP  GIVES  LIST):  MA  'IGF 
INPUT  TARGET  FILE  ilO.»  1 
INPUT  CONSTRA  I  NT  TIME  S^EP*  J_0 

ENTER  CONST R A [  NT  COORDINATES  (X,Y)  (nm):  10*175 
ENTER  TARGET  CONSTRAINT  PARAMETERS: 

R-STG  S-MAJ,  S-MIN  AXIS  (nm),  AAJ  AXIS  BRG  (deg):  )?.S. ) ) .8.0 


DO  YOU  VER IFV  CONSTR.  PARAMETERS  (Y  OR  N):  Y 


Option  LLOSS 


The  LLOSS  option  allows  the  user  to  list  the  nropagation  loss  and 
associated  active  reverberation  curves.  Since  there  nay  be  up  to  10+ 
propagation  loss  curves  in  a  single  environmental/sensor  contour  file, 
the  user  is  asked  to  select  which  ones  to  print  among  those  available. 
A  zero  input  as  a  propagation  loss  curve  number  causes  return  to  the 
main  program.  A  typical  command  sequence  is* 


SELECT  MODE  (HELP  GIVES  LIST)*  LLQSS 
ENTER  PROP  LOSS  CURVE  NO.  (I  -  2  )  *  1 
ENTER  PROP  LOSS  CURVE  NO.  (1-  2)*  Q 


This  option  requires  that  the  environmental/sensor  contour  file  be 
loaded!  the  sensor  and  target  files  are  ootional. 

Examples  of  the  output  are  given  in  Chapter  V. 
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Option  -LCOij 


The  option  LCON  allows  the  user  to  list  the  sensor  contours. 
Since  up  to  ?0*  aspect  contours  may  he  contained  in  a  single 
envi ronment a l /sensor  contour  file,  the  program  asks  the  user  to  specify 
which  contours  to  list.  An  entry  of  zero  causes  an  exit  from  this 
option.  A  typical  command  sequence  is* 


SELECT  MODE  (HELP  CIVES  LIST)*  LCON 
ENTER  ASPECT  CONTOUR  NO.  U-  5)*  1 
ENTER  ASPECT  CONTOUR  NO.  (1-  h)t  Q 

•k'kicM'X'k'k  JtieJcick'k'klc'k  .V 


This  option  requires  that  the  envi ronnental/sensor  contour  file  be 
loaded!  the  sensor  and  tar  jet  files  are  optional. 

See  Chapter  V  for  examoles  of  the  use  of  this  option. 
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The  option  LPIM  allows  the  user  to  list  the  PIM  and  HVU  parameters 
at  the  specified  time  steps.  The  command  sequence  is* 


SELECT  MODE  (HELP  GIVES  LIST)*  L  P  f  M 
ENTER  START, STOP  STEPS  (0  -  12)  1  .4 

+++++**+*+*+*++**++**++++****+ 


This  option  requires  that  the  sensor  file  he  loaded*  the 
environmental/sensor  contour  arid  target  files  are  optional. 

A  sample  of  the  output  from  this  option  is  in  Chanter  V. 


UaLlao-LSEii 


The  option  LSEN  allows  the  user  to  list  the  sensor  parameters  for 
a  range  of  ti  ,ie  steps  within  those  of  the  problem.  This  option 
requires  that  the  sensor  file  he  loaded?  loading  the  PROP  and  target 
fil.^s  is  optional.  If  no  PROP  file  has  been  loaded,  the  labels  for  the 
aspect  contour  an  i  propagation  loss  curve  will  appear  as  blanks?  if  a 
PROP  file  has  been  loaded,  the  index  labels  will  appear. 

A  typical  command  sequence  for  LSpN  is  as  follows* 


SELECT  MODE  CIELP  DIVES  LIST)*  LSEN 
ENTER  START, STOP  STEPS  (0  -  IP)  I  1 . IP 


Samples  of  an  output  file  produced  by  LSEN  are  shown  in  Chapter  V. 
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nation  LIAR 


The  LTAR  option  allows  the  user  to  list  the  target  parameters 
within  the  range  of  time  steps  for  which  it  has  been  defined.  This 
option  requires  that  at  least  one  target  file  be  loaledl  loading  a 
PROP  file  and  a  sensor  file  are  optional.  However,  if  a  sensor  file  is 
not  loaded,  then  the  mean  relative  oosition  and  velocity  will  be 
calculated  relative  to  a  PIM  at  0,0  with  0  velocity.  That  is,  the 
relative  and  absolute  position  and  velocity  of  the  taryet  will  be  the 
same.  The  program  will  provide  the  table  for  all  target  files  which 
have  been  loaded. 

A  typical  command  sequence  1st 


SELECT  MODE  (HELP  GIVES  LIST)*  LTAR 
ENTER  START.  STOP  STEPS  (0  -  IP)  4^ 

★  ★  ★'4r  +  *  *  -ir  ★  ★+ ★  ★  +  ★  +  'k  +  ★  ★  ★  ★  +  ★  + 


1 

i 


A  sample  output  file  produced  by  the  LTAR  option  is  given  in  Chapter  V. 


?ptL->a_  JL05S 


The  IJL05S  option  allows  the  user  to  chanqe  or  add  to  existing 
oronjition  loss  and  reverberation  curves.  The  option  branches  to  the 
sani  suonropram  user/  by  INIT  to  create  such  curves.  A  typical  common  1 
sapience  is: 


select  mo os  (help  gives  list):  u.lqs^ 

ENTS R  PROP  LOIS  CURVE  NO.  (I-  |0)«  a 
pRTSR  THE  PROP  LOIS  CiJPVh  [.A  1EL*  CU RVE#? 

A  MB  IP  NT  NO  15:  (dh*  50 

RNTS‘>  R  A  NGI:  (nm)  ,  P  POP  LOSS  (rib)  PA  I  PS 
(ENTS!?  POOP  LOSS  -POO  TO  TF  LET11  PA ENTRY) 

(ENTER  /PN')/  TO  I:  <  [ T ) 

RATA  PO I flT»  j.o.j.djs 
OAT  A  POINT:  Li^QO 
OATA  POINT:  iiNJ 

‘■TNT1??  ACT.  SOURCE  L,:VSL  A N 0  net j  r  o  FOR  REVERS(  Jb)  (0=  t-'XIT) 
LS  (  /b)  ano  )PI.T P0»  LlitL] 

ENT1- R  REVERE  CURVE  LABEL*  CURVE*  I .? 

ENTER  PA  NOR  (nm)  ,  REVERB  (dh>  PA  IPS 

ENTER  REVERB  -?no  TO  OSLETE  RAN  SE  ENTRY 

ENTER  'END'  TO  POP  OUT 

OATA  POINT:  |_*J2 

OATA  POINT*  ±*2 

OATA  POINT*  Qjd 

nATA  POINT*  ELiQ 

cnt-:r  prop  loss  qjrvr  no.  <i-  me  o 


The  neaninjs  of  these  iriputs  are  discussal  in  Chanter  IV  under 
oro>r;ation  loss  input. 

This  option  requires  only  that  a  PROP  file  number  be  specified. 
It  is  unnecessary  to  specify  a  sensor  file  number  or  a  t.arqet  file 
oumnsr.  There  is  no  nrint.ed  outout  produced  by  this  ootion.  This 
ooti  >n  may  also  ha  used  to  correct  or  «xoan  1  the  environmental  portion 
of  •->n  P  ?0P  file  which  was  previously  declared  in  INIT. 

If  the  number  of  a  previously  established  prooajation  loss  curve 
is  specified.  the  former  curve  is  lost  and  replaced  by  the  new  curve. 
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Notion  lJCf),4 


The  IJCON  option  allows  the  user  to  chanpe  or  a  id  to  existini 
sensor  contours.  The  notion  brooches  to  the  same  suhnroqram  used  b / 
[MIT  to  create  such  contours.  A  typical  comsond  sequence  is* 

SELECT  'AO OE  (  HELP  GIVES  1. 1ST)!  JCON 
CNTC.R  ASPECT  CONTOUR  MO.  M-TD*  1 
r  NTER  TMC  A3'->r7CT  CONTOUR  LABEL*  CONTOUR*  I 
cNTlTR  DIRECTIVITY  IND3X  (rib)  *  2 

^NTER  BCAR  ING(deo)  .  Ib'I.TA  SELE-NO  I  SC  ( db  )  ,  BV(+-3db)  TRIPLES 
(  ENTS  R  '  END'  TO  POP  OUT) 

(  ENF^R  O'-LTA  SEI.E-NOISE  =  - 1  no  jO  0 ELETS  ENTRY 
DATA  POINT* 

OATA  POINT* 

OATA  POINT* 

OATA  POINT*  EL!iD 

ENTER  REFERENCE  OH  AMR  I  DT1 1  (+-3  ib  DOM'D*  £ 

ENTER  SE, SIG. BRG, RELAX. TIME  (  min  ) *  -  1 Q . I S . 30 
ENTER  SH, SIG. 3RG, RELAX. TIME  ( bin ) »0.h. 1 5 
ENTER  SE,  SIC.  BID.  RELAX.  TIME  ( m  in  )  * 

ENTER  SB. SIG. BRO, RELAX .TIME  (-Tin)*  END 
ENTER  SE,  SIC. RANGE  (yds),  RELAX  .T I  ME  ( ’nin )  *  - )  o  .  AO .  30 

ENTER  SE,  SIG. RANGE  (yds),  RELAX. TIME  (  m  in  )  *  Q .  1  0  .  I  S 

ENTER  SE,  SIG. RANGE  (yds),  RELAX. TIME  ( m in ) » I  5 . 0 .  I  S 

ENTER  SE,  SIG. RANGE  (yds),  RELAX. TIME  (-Din)*  END 

ENTER  ASPECT  CONTOUR  NO.  (l-PO)i  O 


The  meaninqs  of  the  various  inputs  are  described  in  Chapter  I J 
under  aspect  contour  innuts.  This  ontion  may  be  use!  to  innut  aspect 
contours  when  cons  true  t  i  rip  PROP  files.  This  option  provides  no  nut  nut. 
to  the  user.  The  results  of  the  chames  my  be  ex  mined  usinq  the  l.ppi 
opti  >n. 

This  option  may  be  us°d  to  add  or  delete  contours  in  an  existing 
file.  If  a  contour  with  the  same  number  lid  riot  previously  exist,  the 
one  entered  her°  is  added  to  the  file.  If  a  contour  with  that,  number 
previously  existed,  then  the  old  contour  is  deleted  end  replaced  with 
the  contour  entered. 
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The  IM  '  notion  allows  t.h<>  user  to  n^'ne  various  lM  **  an  i  MV) 
•Mr1  iPt-^rs.  A  typical  commanU  sequence  1st 


mo 

op  CHR.P  M 

I  VI- s 

! .  I  ST )  * 

i  Lilli 

t:  JT'Id  <'M 

(  /  - ; 1 7“ s 

1. !  S 

r>*  L 

o  =  .->0  >  O  IT 

1=  j  )  ajc 

.0  [  '< 

:  oopo 

>=  JO 

MAT1-  PIM  suirFr 

OF*  MI 

m=cmau  ;L' 

<7  J 

!.  AUFI. 

4  =  IP' 

)  AT  F  M 7 U  u  )0P0 

ij='j>»f)Ar:  •)'/')  mo [ sn  , )  iwc-  t  j 

-s=f:  sn  /r/ooLTA  ri,,i') 


The  is>*r  is  nresenteM  with  a  "nt  if  notions  for  on  latino  f)  l  M .  If  the 
iser  wishes  to  'io  la* «  th°  !’  h  coor  I  ,  ho  row]  J  Mo  so  1  i  i">  this: 


f-'MToO  K':<  <  /  OW-.S  USD*  i 
i m p j r  »r'  ooo.n  u,Y)  (ni)  t  q.  ) 


The  i  aw  P 12  coordinates  (in  'in)  will  -aonly  to  the  current  t  i  me  stem. 

The  PI*4  coor  Unites  ere  wsej  for  centerini  output  maos  for  options 
;)  n*;r-!>f  MAP,  and  MAPI..  PI4  coordinates  on  J  velocity  ere  ■’Iso  use)  to 
calculate  the  'neon  relative  position  and  relative  velocity  of  a  t.  er  i«t 
in  M'\i  1.  It  is  occasionally  useful  to  wove  )>!'<  arouo  1  in  nri°r  to 
Incite  oarticular  portions  of  maos  -/ithin  th”  iisplay  noun  is. 

If  the  user  wishes  to  u.ntafe  the  0 1 M  soeeJ  -an)  he  a  linn,  he  •M  j^t. 
i  no  it.  the  foil  ow  in  ; : 


r-MT'IP  Ki-'Y  (  /  fJIVKS  !.[ST)»  Z 

f'JPJT  >JI14  SPFt'O  (no),  MF AMINO  (leF*  1 O.o 


Th°  I  speed  is  in  kts  an)  the  P I M 
norta.  These  innuts  wi  1 1  replace  the 
determine  UVJ  motion  if  the  FSTFP 
s  nos iquent l y . 

Th e  usar  nay  r>ana"  the  label  of 


hnadin;  in  denr°es  clockwise  fro  i 
current  values  an  1  nre  iisei  to 
is  :>er form«i  on  the  file 


an  HVtJ  in  the  followin  ;  sequence: 


t:UTF  P  KFY  (  /  OIVFS  LISTM  1 
FNTJi P  HVJ  N().  O  =  P0P  OUT)*  1 
PUT  ;P  HVJ  l.AMFIM  $S=MFLFT -)  *  LiVJv.j_ 
F  MTF  n  HVU  ilo.  (0=POP  OUT)*  Q 


All  of  the  HVJs  may  he  relaoeled  in  this  we  y  in  one  spec  i  f  i  c  at  i  on 
of  I'ey  J.  Fnterinj  an  MV)  number  of  0  censes  the  program  to  return  to 
k  ray  snec  i  f  i  nt  i  on  efter  asMnp  for  the  h  I  M  coordinates.  An  entry  of 
'S$'  removes  thet  dVlJ  from  further  cons i derot i on  out  does  not  ielete 
the  HV.J  parameters.  An  H'/J  thet  was  previously  declirnd  '$$'  cen  he 
r  ees  t  ep  1  i  she  (  oy  uivin-j  it  a  none. 

Jinm  th°  1VU  and  sensor  labels  ere  store  i  only  once  in  the  SFh  S 
fil«,  rather  tnan  for  °ica  tine  st.en,  the  most,  recent,  declaration  of 
the  leuels  is  used  for  all  time  stems.  Thus  in  particular,  the  use  or 
i°l°tion  of  tpe  '$$'  label  removes  or  inserts  the  c nr r esnoridi no  sensor 
or  h/d  for  all  time  ste  s. 

The  pfh  coordinates  in  out  will  a only  to  the  current  time  stem. 
.<  ey  1  can  be  use-1  in  con  iunct  ion  with  keys  4  and  5  to  Jefino  previously 
undefined  MV< Js . 

Key  4  allows  the  user  to  sue  city  17  1  nos  it  ions 


F'JTHP  K  ■  Y  (  /  >1  VH'a  I  1ST)*  1 

i-'UT-ua  d/J  No.  ,  y-hp'Wh  (amis  L*.LltiQ 

;W,J  :  1' ) .  ,  '<-  :r'.)u|>,  f-t'  )  )i.>n  (nm)s  0 


This  r»e  v  HV.J  msition  will  r»nl  ac»  t  h»  current  position  for  an/ 
are'iously  iefiuel  •  1 V  i  I .  A  aero  is  used  to  non  out  of  key  4. 

Key  b  allows  the  user  to  de  f  in-3  an  in  i»x  and  source  level  of  the 
' i o i  s  “  the  IVU  r  a d i  itmti 


CNT:7  K"Y  (  /  dl'/i-s  !,  [  h r )  *  h 

^dp-'u  I/J  do.,  IN,'l-Y,  l-c  (  do)  S  1  .  I  .  I  ho 

1:'JT;4  1V,J  no.,  [TL'X,  (do)*  Q 


This  will  reolare  any  value  alreaiy  inouf  for  the  inieyei  M'/J  or  will 
iefj  ie  a  new  value  if  no  valu°  has  previously  neen  defined.  The  chsnoa 
only  affects  tne  n>-is°  lescrintinn  of  the  IV  J  at  th«  current  time  sten. 

Key  h  all  aws  the  us«r  to  sn«r  i  fy  tn°  start  date  time  iroura  and  the 
len*th  of  a  ti'u  st.en  If  the  current  time  sten  of  the  sensor  file  is 
7  e  r  i  * 


F’jr-7  k-:y  (  /  ■'[  /t s  i  f h r > «  t 
F*JT-  'V  iT’-i-'T  'T'l  (  )h,  dl,  '.<'/)!  on^no^Qh 
iT  •'  ■>  )HITA  f  (hrs)» 


If  ttn  us<’r  attempts  to  enter  this  toy  when  th°  time  step  is 


1  1- 


hrr-r  than  7nro  (in  this  cisp  I?),  hn  will  rscPivn  th°  following 

PSS  I  )P.  ' 


R1TEP  Kt:Y  (  /  GIVES  (.1ST):  6 

STAlT  All)  PELT  A  TIMES  MAC  ME  CHANGED  ON]  .Y  AT  TSTEP  0. 
THE  CJPOENT  TIME  STEP  IS  I  2 . 

TSTE°  'MY  HP  DEED  TO  PFTiJWH  TO  TIME.  STEP  O. 


14- 


L 


QttLLaa._LL£Ei 


The  notion  USEN  is  used  to  modify  parameters  in  the  sensor  file  at 
the  currant  time  step  and  to  add,  delete,  or  reorder  sensors  when  the 
current  time  step  of  the  sensor  file  is  z°ro.  Gome  users  orefer  the 
option  U  HEN  to  construct  sensor  files  instead  of  doing  it  un  ier  notion 
INIF.  Drily  the  sensor  file  need  he  loaded  to  exercise  option  USE  J. 

Certain  capabilities  are  provideo'  in  JSEN  that  irn  not  avail  abla 
in  [JIT,  such  as!  nrovi  ling  distinct  names  for  Ufferent  sensors 
witiin  a  ciroup  or  for  copies  of  grouos  (hay  2 )  ;  reordering  the  sensors 
(key  13),  etc.  Often  the  user  will  want  to  use  LSEN  to  list  the 
current  values  as  they  .appear  in  the  sensor  file  prior  to  pa  kin: 
chan  jes  in  USEN.  The  changes  can  be  verified  i  jy  again  listino  the  file 
contents  with  LHEiJ. 

When  the  user  specifies  the  option  JSEN,  he  will  a»  asked  to  «>nt 
a  kay  specifying  how  he  wishes  to  modify  the  sensor  file: 


SELECT  MODE  (HELP  GIVES  LIST):  USEN 
ENTER  KEY  ( ]_4  GIVES  LIST)*  M 


0  = 
I  = 
3  = 

3  = 

4  = 

5  = 

6  = 
/  = 
ti  - 
9  = 

10  = 
I  I  = 
13  = 
1  1  = 


POP  OUT 

ado  hen  SENSORS 

CHANGE  SEN  LABEL 

UPDATE  SEN  TYPE 

UPDATE  SEN  COOPT 

UPOATE  SEN  SP EEO/HE AGING 

UPDATE  HO  A  NO  I.N-SNR  LEVEL  > 

UPOATE  PROPLOSS/ASPECT/UVU  NOISE  INDEX 
UPDATE  l.AMHTA/SIGWA 

UPDATE  SCAN  RATE,  INTEGRATION  TIME,  OR  AVAILABILITY 
CHANGE  CONFIGURATION 

CHANGF  GROUPING  AN)  GROUP  CORRELATION 
CHANGE  SENSOR  RADIATED  NOISE  LEVELS 
REORDER  THE  SENSORS 


Options  I  and  13  can  be  invoked  only  at  tine  step  zero.  Ontion  2 
changes  the  label  for  all  timesteps.  The  user  oust  specify  the 
timesteos  ranges  for  options  3 ,  h  ,  7, 8 , 9, I | , and  12.  All  other  options 
cha  i  ip  the  parameter  indicate-!  at  the  current  time  st°o  of  the  sensor 
file.  Enter! nj  a  sensor  number  that  the  program  Joes  not  recognize 
causes  an  exit,  from  options  2  throw  jh  12. 

Kev  1  allows  the  user  to  adJ  or  delete  sensors  at  time  step  zero. 
Its  use  is  a-ialoious  to  the  construction  of  sensor  files  under  option 
I  NIT  described  in  Chapter  [V.  However,  rather  than  requiring  the  user 
to  enter  all  information,  a  list  of  keys  is  provided.  A  typical 
command  sapience  Isi 


I: 

: 


ENTE  ?  K ;£ Y  (14  GIVES  LIST)*  I 


PICK  KEY  O  TO  4:  0=EXIT  l=NA‘*E  TIME 
,>  =  p  I  a  3=U  VJ  4  =  5  i£N 
ENTER  KEY  *  i 

ENTER  SENSOR  FILL  NAMF*SFNSOR  FILL  *  1 
ENTER  STaRT  orG  (OD.UH.MM)*  00.00.00 
PUTT p  CELT A  T  (hrs)  **25 


PICK  KH  Y  o  TO  4:  0 = E X  IT 
>  =  PIM  3=UVU  4  =  3E  ! 
FNT--  KEY*  2. 

PMTER  INITIAL  PI  '  COORD 

!-mter  i o it r al  p i  i  speet 


|  =  N  A  M  F  TI  ME 

(  X , X )  ( no ) *  Q ■ 0 
(  kts  )  .HEADING  (Ueg)s  1  0.0 


0  I  OX  KCY  o  TO  4:  o  =E  x  I  T  l=MAME  T I  ME 
R  =  PH  3=UVU  4  =  5  FiJ 
F  'JTH.X  KEY*  3 

ENTER  THE  oyj  Mo.  (|-  5):  1 

r;NTc:?  THE  ■  i  Y.J  LA  ILL  (ENTER  5$  To  DELETE )  *  HY1JU1 

EUTHR  t-F/U  INITIAL  COOP1)  I  NATES  (nn)i  0^0 

FUTE  }  1  L/i.i  SOURCE  I  I  )FX  AM  LEVEL  (Ub)(0  =  R,)P  OJT)  *  1.1^5 

’-TNT*-:  F  H'/IJ  SOj  ?CE  IUOEY  Ail)  LEVEL  (Ub)(0=POP  O'JT)*  2 

ENT  -  p  THE  UV  j  MO.  (I  -  S)  *  Q 

RICK  KEY  O  TO  4i  O  =  F  X  I T  1=0 A  IE  TIME 
?  =  oiM  3=‘ !  V’J  4  =5E'J 
E'-JTi*  p  KEY*  4 

no  YO  J  o  MJT  ro  OFF  I  OF  "OP-  SENSORS  (Y  OP  N) *  X 
ENTER  SENSOR  L  A3EL *  <$$  =  OELE  FE)t  SENSOR*.? 

PNT-N?  TYPE  OF  SENSOR  (P,  a,  L.  0 ) *  £ 

-NTE  <  INITIAL  COORDINATES  (X.Y)  (rrn>*  IS.  IS 

ENTER  S»>EE  D  (Kts)  AND  HE  AO  I  No'  (  Hen)*  I  0,0 

ENTER  NOISE  ?r  AMT  UUMIIAL  SELF-NOISE  LEVEL  (Ho)*  25  .30 

CNT'R  SEN  SOURCE  INDEX  AND  LEVEL  (db)(0=P()P  (HJT)*  1  .  1 3S 

PNT^R  SF  J  SO  JR  C‘-  INDEX  A  JD  LEVEL  (Ho)(0=pOP  OUT)*  Q 

p NTH P  PL  NO..  ASPECT  10.  ,  DOT  NOISE  NO.*  1,1,1 

PRTER  La:'‘3DA  AN 0  JIT< A*  L2? 

ENTER  SCAN  TIME  ANT  I  ITE  LP  AT  ION  TIME  ( -n  i  n.  )  .  1 .5 
PUTF?  PROBABILITY  SENSOR  IS  AVAILABLE  RANGE  O- |  )  t  .05 
MORE  SENSORS  [N  SUBGROUP  OF  GROUP  (Y  OR  N):  N 
ANOTHER  COPY  OF  SUBGROUP  IN  GROUP  (Y  OR  N )  *  N 
"AKE  ANOTHER  COPY  OF  T’-’IS  GROUP  (Y  OR  N)  *  N 
Of)  TON  tANT  TO  DEFINE  MORE  SENSORS  (Y  OR  U)  *  N 


PICK  KEY  0  TO  4*  U=EXIT  l=UA"P  TIME 
R  =  P  I  1  3  =  U  V  d  4  =SE"I 

PUT  -  <  .C-  Y  *  O 


Jot'*  tbit  I  NTT  hi  I  key  I  both  mnher  smcere  in  the  nr  hr  tbit  th°y  an 
innit  to  tb  °  file.  ibis  or  Up  r  i  n  j  cm  no  cbm  i  aU  by  us  t  n  ;  key  13. 


Kev  ?  allows  one  to  change  the  sensor  libel.  If  there  Is  no 
sensor  with  the  indexed  sensor  number,  the  program  will  poo  out  of  this 
mod  ?  * 


ENTER  KEY  (14  GIVES  LIST)*  Z 
ENTE R  SENSOR  NO., SENSOR  LAREL*  2. BUOY#? 
ENTER  SENSOR  NO., SENSOR  LAREL*  1.  lUOYtfB 
ENTER  SENSOR  NO., SENSOR  LAREL*  Q 


Kev  3  allows  one  to  change  the  type  of  the  sensor  is  follows* 


P 

A 

LA 

o 

Eitner  /L/  or  'LA'  is 


passive 
active 
1  in e  array 
of  f  . 

acceptable  for 


line  arr  ays. 


The  iifference  oetween  P  and  LA  is  that  the  evaluation  of  an  LA  sensor 
also  consi  iers  interferinj  noise  on  the  mirror  oeams.  If  there  is  no 
sensor  with  the  specified  index,  the  program  will  nop  out  of  this  mode: 


ENTER  KEY  (14  GIVES  LIST)*  1 

ENTER  START, STOP  STEPS  <  )  -  I)*  0. 1 

ENTER  SENSOR  NO.,  SENSOR  TYPE  (P.A.LA  OR  ())*  Zx2. 

ENTER  SENSOR  NO.,  SENSOR  TYPE  (P.A.LA  OR  0)*  0 


Because  this  changes  the  sensor  type  only  at  the  time  steps  specifiQi 
by  the  user,  this  nortion  of  the  USEN  ontion  can  oe  used  to  turn 
sensors  off  and  on.  This  is  one  way  to  simulate  periods  when  a  given 
sensor  is  not  functioning,  as  in  the  sprint  phase  of  the  sprint  an  i 
drift  search  tactic,  or  in  the  trucking  phase  of  a  helicopter  dinging 
sonar. 


Kev  4  allows  one  to  modify  the  sensor  coordinates.  If  there  is  no 
sensor  with  the  specified  index,  the  program  will  pop  out  of  this  mode* 


ENTER  KEY  (14  GIVES  LIST)*  4 

ENTER  SENSOR  NO., SENSOR  COORD.  (X.Y)  (nn)*  L^O^S 
ENTER  SENSOR  NO. .SENSOR  COORD.  (X.Y)  (nm)«  0 


The  new  sensor  coordinates  aonly  to  the  indexer)  sensor  only  at  the  time 
sten  the  sensor  file  defines  as  current.  Note  that  no  assumption  nf 
continuous  motion  is  made.  A  s°nsor  may  Limp  from  one  place  to  another 
in  i  ir  this  option.  Since  the  number  of  sensors  remains  constant 


4  1- 


throughout  the  nronlem,  this  notion  may  be  used  to  renlace  sensors. 
For  instance,  when  the  useful  life  of  a  sonobuoy  field  is  over,  the 
fiel  I  nri  ne  moved  to  a  new  location  hundreds  of  miles  away  by  using 
this  notion  (perhaps  after  being  turned  /off/  with  key  3  during  the 
r°ol  icement  time).  Fee  Chanter  V  for  an  example  of  this. 

K e v  5  allots  one  to  change  the  speed  nod  heading  of  a  sensor.  If 
thar?  is  to  sensor-  with  the  snecified  iniev,  the  pro  pram  will  poo  out 
of  to  is  model 


FNT-fP  KF  <  (Id  CWFS  LIST):  5 

KdTi-i U  SFNSOP  NO.,SPFF.D  (ktsT,  MO  HF ADI  NO  (  ipg)»  1.0.0 
FITFN  SFNSOP  NO .  .  :>P  FFD  (kts).  MO  HH  AD  I  NO  (iej)«  0 

The  mw  speed  and  heading  (in  iegrees  clockwise  from  north)  apply  only 
•at  tne  tine  step  that,  the  sensor  file  lefines  as  current  .  This  option 
is  i  o e d  wh°n  sensors  ere  to  chan  i#  speed  or  direction  of  travel,  for 
eya-tple,  a  7. i  n  j i  n  j  sensor  olatform. 

Ke  /  b  a] levs  one  to  change  th°  recognition  iifferential  and 
nominal  self-noise  for  an  inieyM  sensor.  If  there  is  no  sensor  with 
the  snecified  i  Her,  th“  program  will  pop  out  of  this  model 

c>iTr:d  Kr-:y  (M  gi  vfs  usd*  6 

^NT'-.F  STA.NT,  STOP  STFPS  (O  -  I):  n.l 

r'JTFF  SFNSnp  MO.  ,  d  D,  AND  NOMINAL  SF1.F-N0ISF  I.FVRL*  1  ■  1  5 . 30 
FNTFN  SFMSOd  NO.  ,d  P,  AND  NOMINAL  SFLF-MOISF  LFVFL*  0 


The  sonar  parameters  apply  at  the  time  stems  the  user  designates.  This 
ooti>n  may  be  used  to  introduce  periodic  "noisy  periods"  of  th«  sensor 
nlatform  and  the  resultiuj  changes  in  self-noise  or  an  assumed  shift  in 
processor  node  and  the  result  in  5  change  in  PD, 

Ley  7  allows  the  user  to  change  the  indices  of  the  propagation 
loss  curve,  the  sensor  aspect  contour,  and  the  target  noise  1  v e  1  which 
aopl/  at  the  time  stops  th°  user  iesignat.es.  Fnterin:  a  .nonevigtent 
senspr  index  ’-'ill  cause  the  program  to  pop  out  of  this  mo-iei 


nNP:d  KF Y  (14  CIVFS  LIST)*  1 
FNTF.d  STArfT,  THP  STCPS  (0  -  I):  Q_j_ 

FNTFrt  S'TISOIf  10.,  PL.  NO.  .ASPECT  NO .  ,  TOT  MOISF  NO.  1  I  .  I  .  1  .  I 
c  IFil  SFNSOP  NO.  ,PL.  NO.  .ASPFOT  NO., TOT  NO  I SF  NO.*  Q 


Thi^  option  allows  the  user  to  change  the  oropagation  loss,  the  asoect 
contour,  and  the  noise  leva],  index  of  the  target  in  the  course  of  the 
prodem.  For  example,  the  oropagation  loss  may  change  when  a  submarine 
jneg  from  shallow  to  leap  for  its  search. 


I 


Key  8  allows  the  user  to  update  the  values  of  lambda  and  sigma 
used  to  describe  the  (lambda,  sigma)  process  which  models  sensor 
detection.  A  nonexistent  sensor  file  index  causes  the  program  to  exit 
this  mode* 


ENTER  KEY  (14  GIVES  LIST)*  d 
ENTER  START. STOP  STEPS  (0  -  1)*  O.J. 

ENTER  SENSOR  NO. ,  LA MS DA ,  S  DIMA  *  1.1,0 
ENTER  SENSOR  NO.,  LAMBDA,  SIGMA*  0 


The  values  of  lambda  and  sigma  will  aooly  to  the  time  steps  the  user 
desi jnates. 

Ke/  0  allows  the  user  to  alter  the  scan  time,  integration  time, 
and  probability  of  availability  for  a  sensor.  Input  of  a  nonexistent 
sensor  index  will  cause  the  nrogram  to  exit  this  mode* 


ENTER  KEY  (14  GIVES  LIST)*  0 

ENTER  START, STOP  STE<>S  (0  -  1):  0^1 

ENTER  SENS  NO..  SCAN  TIME  I  NT.  TIMF*  1.1.3 

ENTER  SENSOR  PROBABILITY  OF  AVAILABILITY*  ,_RS 

ENTER  SENS  NO.,  SCAN  TIME  INT.  TIME*  0 


The  new  values  apply  at  the  time  steps  the  user  desipnates.  Note  that 
an  availability  of  zero  ("O')  is  equivalent  in  its  effect  to  havinq  the 
sensor  turned  off.  However,  the  oroqram  is  more  efficient  if  the 
sensor  is  declared  to  be  off. 

Kev  10  gives  a  list  of  the  current  configuration  values  and  allows 
the  iser  to  change  these.  The  configuration  values  are  not  used  by 
program  computation  in  this  version  of  th<=  program.  The  meaning  of  the 
confi juration  value  is  that  if  it  matches  at  two  time  stens,  the 
sensors  are  assumed  to  be  in  the  same  relative  positions.  A  tynical 
sequence  follows* 


ENTER  KEY  (14  GIVES  LIST)*  IQ 

CURRENT  CONFIGURATION  VALUES 

I  I 

ENTER  THE  STEP,  CONFIG.  NO.  (0=P()P()UT)  *  Z±2 
ENTER  TIME  STEP,  CONFIG.  NO . ( 0=P0P0UT ) *  Q 


Because  the  configuration  values  are  no  longer  used  in  comoutat i ons , 
the  user  may  define  them  anyway  he  likes.  Since  they  appear  in  LSEN 
listings,  it  may  he  helpful  to  make  the  conf igurati on  numbers  match 
whenever  the  sensor  screen  is  in  the  same  relative  configuration. 


-  4R- 


L 


rCev  II  allows  the  ii<;sr  to  chan  }e  the  sensor  qrouninqs  and  the 
jroi  i  correlations.  Each  soecified  sensor  is  assijned  to  the  qrouo 
indicated.  If  a  number  between  0  and  I!  is  specified  it  will  be  the 
new  'roup  correlation.  If  a  negative  number  is  specified  for  qrouo 
correlation,  the  qrouo  correlation  will  remain  unaltered. 
Specification  of  a  nonexistent  sensor  causes  the  orojr am  to  exit  this 
mo  1  ■» * 


EJTER  KEY  (It  0 1 VI;  S  LIST):  JJ. 

E  NTU  SDRT.SFOB  STEPS  (O  -  l  >  *  b^J. 
ENTER  S  rib  d')..  CROUP  JO.: 

ENTER  OROJR  CORREL  AT ION  (  JEO  IS  NO 
E1TER  SENS  '40.,  OROJR  do.:  0 


The  Toui)ims  of  sensors  are  spatial.  In  the  mode],  observations 
reunite  (  by  two  sensors  in  the  same  proun  are  treated  as  nartially 
correlated  and  partially  in  iepend«n t .  (S»e  the  discussion  in  Chapter 
IV.)  Sensor  option  may  necessitate  reqrouninq  of  the  sensors  at 
vari  ms  time  steps.  Th°  sensor  irouoinps  apply  at  the  time  steps  the 
use1'  Jes  iqn  a  t  as  . 

fCe  /  I  1  allows  th«  user  to  alter  the  source  levels  for  any  of  the 
iafinei  sensors.  If  the  oroqram  does  not  racnqniz.e  the  indexed  sensor, 
it  'dll  exit  this  mode: 


ENTER  KEY  (14  GIVES  I.IST)*  12 
E  ITER  START,  STOP  STDS  D  -  |):  h.JL 

ENTER  SENSOR  NO..INPEX,  SOURCE  LEVEL  (do)  (h  TO  EXIT)*  I . I . US 


ENTEW  SENSOR  NO. 


I N OR X ,  SOURCE  LEVEL  (db)  (O  fo  EXIT)* 


0 


The  new  source  levels  will  aoniy  a  the  time  steps  the  user  has 
spec i f i ed . 


.< e v  1 2  may  pa  specified  only  if  the  current  time  step  of  the 
sen;or  file  is  zero.  Pi  is  notion  allows  the  user  to  reorder  the 
sensors.  lot °  that  it  is  not  necessary  to  use  pvery  sensor  number 
alr-aiy  lefinei,  that,  an  old  sensor  number  may  be,  us  ad  several  times, 
in  i  that  the  total  number  of  sensors  at  the  «nd  may  be  mora  than  at  the 
sta^t  of  this  option.  1'his  and  the  other  USER  options  provide  a  ireat 
I  °a  *  of  flexibility.  \t  times  nn°  may  revamp  an  axis  tin;  sensor  file 
to  jot  a  in  the  screen  necessary  to  evalnat.a  questions  requiring  a  quic1' 
r°s  i  >nse.  The  program  will  ask  for  the  new  numbers  one  at,  a  time* 


ENTER  KEY  (M  GIVES  LIST)*  Li 
MEN  JENS' )R  NUMBER  I  IS  0[.0  SENSOR  NUMBER*  1 

MEN  SENSOR  NJMBER  2  IS  OLD  SENSOR  NUMBER*  2 

NEW  SENSOR  NJMBER  X  IS  Ol.O  SENSOR  NUMBER*  J 


SO- 


NEW 

SENSOR 

NUMBER 

4 

IS 

OLD 

SENSOR 

NUMBER: 

6 

NEW 

SENSOR 

NUMBER 

5 

IS 

OLD 

SENSOR 

NUMBER: 

4 

NEW 

SENSOR 

NUMBER 

6 

IS 

OLD 

SENSOR 

NUMBER* 

5 

NEW 

SENSOR 

NUMBER 

7 

IS 

OLD 

SENSOR 

NUMBER* 

Q 

NEW 

SENSOR 

NUMBER 

d 

rs 

OLD 

SENSOR 

NUMBER: 

l 

NEW 

SENSOR 

NUMBER 

0 

IS 

OLD 

SENSOR 

NUMBER: 

d 

NEW 

SENSOR 

NUMBER 

10 

IS 

OLD 

SENSOR 

NUMBER: 

12 

MEW 

SENSOR 

NUMBER 

1  1 

IS 

OLD 

SENSOR 

NUMBER: 

10 

NEW 

SENSOR 

NUMBER 

12 

IS 

OL  D 

SENSOR 

NUMBER: 

ii 

NEW 

SENSOR 

NUMBER 

1  3 

IS 

OLD 

SENSOR 

NUMBER: 

1  3 

NEW 

SENSOR 

NUMBER 

14 

IS 

OLD 

SENSOR 

NUMBER: 

NEW 

SENSOR 

NUMBER 

15 

IS 

OLD 

SENSOR 

NUMBER: 

1  4 

NEW 

SENSOR 

NUMRE R 

16 

IS 

OLD 

SENSOR 

NUMBER: 

1  6 

NEW 

sensor 

NUMBER 

1  t 

IS 

OLD 

SENSOR 

NUMBER: 

1  7 

NEW 

SENSOR 

NUMBER 

IB 

IS 

OLD 

SENSOR 

NUMBER: 

1  d 

NEW 

SENSOR 

NUMBER 

10 

IS 

OLD 

SENSOR 

NUMBER: 

12 

NEW 

SENSOR 

NUMBER 

20 

IS 

OLD 

sensor 

NUMBER: 

.?o 

NEW 

SENSOR 

NUMBER 

21 

IS 

OLD 

SENSOR 

NUMBER: 

21 

If  a  nonexistent  sensor  number  is  snecifiei  for  an  ol  i  sensor  number, 
the  program  will  repeat  the  last  prompt.  The  sensor  n  imb^r  determines 
the  order  in  which  the  sensors  will  appear  in  LSENS  listings. 

Exit  this  option  with  a  ><ey  of  0* 


ENTER  KEY  (14  GIVES  LIST):  0 


SI- 


Option  'JTAR 


This  option  allows  the  user  to  modify  the  perimeters  contained  in 
the  target  file.  It  requires  that  at  least  one  target  file  he  loaded, 
out  the  user  need  not  specify  an  envi ronmental/contour  file  or  a  sensor 
file. 


When  a  user  specifies  UTA'R,  the  following  will  apoeir* 


SELECT  40  DE  (HELP  GIVES  USD*  Jliii 
ENTER  TARGET  MO.  *  2 
ENTER  KEY  (7  G I  YES  LIST)*  7 
0  =  EXIT 

I  =  CHANGE  TARGET  L ABEL 

:?  =  UPDATE  VELOCITY  CHANGE  RATE 

3  =  IJP TATE  SPEED  AMT  HEADING 

4  =  UPDATE  STANDARD  DEVIATION  IN  TARGET  SPEED  AND  HEADING 

5  =  UPDATE  INDEX  an  p  LEVEL 


First,  the  user  is  asked  to  specify  th°  target  number  he  wishes  to 
update  and  then  he  is  asked  to  choose  from  the  list  how  he  wishes  to 
upJite  that  target.  If  the  user  should  enter  a  target  number  which  has 
not  ueen  loaied,  a  warning  is  issue!,  followed  by  an  onnortunity  to 
ent t  a  valid  target  number* 


ENTER  TARGET  NO.*  1 

THIS  TARGET  FILE  IS  NOT  ACTIVE 

ENTER  TARGET  NO.*  2 


Kev  0  exits  changes  to  the  current  target  file  anti  permits  the 
specification  of  the  next  target  file  to  be  modified.  After  making  all 
changes  to  all  target  files,  one  uses  key  n  to  exit  to  the  next  target 
file  suosection  and  again  uses  key  =0  to  exit  to  the  main  option 
t  abl e . 


Kev  I  allots  the  user  to  change  the  target  label* 


nNTER  KEY  (6  JIVES  L 1ST)*  1 
ENTER  TARGET  LABEL*  TARGET#? 


Key  2  allows  the  user  to  change  the  average  target  time  on  leg* 


ENTER  KEY  (h  GIVES  LIST)*  2 
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ENTER  NEW  TARGET  TIME  ON  LEG  (hrs)i  4 


If  the  program  time  step  does  not  equal  the  target  file  time  step,  this 
key  cannot  be  used.  The  following  message  will  be  printed  in  this 
c  ase * 


ENTER  KEY  (6  GIVES  LIST)*  2 

UPDATE  CANNOT  HE  DONE  FOR  TARGET  I  5 EC A  USE  PROGRAM  TIME  STEP 
POES  NOT  EQUAL  TARGET  TIME  STEP  12 


Kev  .1  allows  the  user  to  change  the  taroet  speed  gnd  heading  and 
also  the  standard  leviation  in  the  target  speed  an  J  heading* 

ENTER  KEY  (6  GIVES  LIST)*  2 

ENTER  NE.V  TARGET  SPEED  (  k  ts  )  .  Hc  A  DI NG  (deg)*  ID.  1  HO 
ENTER  NEW  STD.  DEV.  IN  TARGET  SPEED,  HEADING*  1*5 


This  key  can  only  be  entered  if  the  program  step  equals  the  target  file 
tima  step.  If  this  is  not  the  cas°,  the  nrogr  in  will  print  the 
following  message* 


ENTER  KEY  (6  GIVES  LIST)*  2 

UPDATE  CANNOT  BE  DONE  FOR  TARGET  1  BECAUSE  PROGRAM  T I  Mn  STFP 
DOES  NOT  EQUAL  TARGET  TIME  STEP  12 


Kev  4  allows  the  user  to  change  the  standard  deviation  in  the 
target  speed  and  heading  without  changing  the  target  speed  and  heading* 


ENTER  KEY  (6  GIVES  LIST)*  ± 

ENTER  NEW  STD.  DEV.  IN  TARGET  SPEED.  HEADING*  ]_*£ 


This  key  can  be  entered  only  when  the  target  file  time  step  equals  th° 
program  time  step. 

Key  5  allows  the  user  to  changa  tha  target  noise  index  and  levels. 
A  typical  sequence  follows* 


ENTER  KEY  (6  GIVES  LIST)*  2 

ENTER  START, STOP  STEPS  (0  -  1)0*1 

ENTER  TGT  NOISE  INDEX  AND  |.EVCL  (db>*  1.165 

ENTCR  TGT  NOISE  INDEX  AND  LEVEL  <db)*  2.160 
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PJTC i?  TvJT  '-Jf)I:JP  [iMPqx  A  M r)  L<tVP|.  (db>  *  0 


Phase  nois"  l«v»ls  apply  at  the  interval  of  time  steps  specified.  Note 
that  -in/  noise  level  nay  oe  changed  for  any  interval  of  tine  steps  no 
to  iid  iarludirij  the  current  target  time  step. 


Qaliau-P  DS£-N 


The  option  POSEN  displays  acoustic  coverage  for  a  specified 
sensor.  A  typical  input  sequence  follows* 


+♦****+*+++*•+**++■*•++*+•*■•*•+**+•*-* 

SELECT  MOTE  (HELP  GIVES  LIST)*  PDSHN 
ENTER  ST  ART,  STOP  STEPS  (0  -  42)*  Od_0 
ENTER  SENSOR  MO.*  1 
ENTER  TARGET  SOURCE  LEVEL  (ib>* 

ENTER  GRIO  SPACING  (nm)*  jj 


One  nap  is  produced  for  each  time  step  in  the  interval  specified.  \ 
nap  of  acoustic  coverage  is  displayed  for  the  sensor  number  (sensor 
numbers  nay  be  ootained  by  using  option  LSEN)  indicated  against  a 
tar  jet  radiatin;  noise  it  the  source  level  indicated.  The  grid  soacing 
indicates  the  vertical  and  horizontal  distance  between  points  on  the 
nap  when  probability  of  detection  is  evaluated. 

The  output  produced  by  this  option  is  illustrated  in  Chapter  VI, 
Fig  ires  VI-I  and  VI-2.  The  center  indicates  the  sensor  position.  The 
synjols  inficate  the  probability  the  sensor  would  detect  the  target  if 
the  target  were  in  that  grid  position  according  to  the  following  table* 


mL£-llL-,$ 

SYMBiiL-QEEl.NITlOttS.lN  PDSEN  AND  PDSTEP 


Symbol  Probability  Range 


★ 

9 

d 

7 

6 

5 

4 

3 

2 

1 

blank 


0.95-1 .og 
O.d5-O.Q5 
0.75-0.55 
0.65-0.75 
0.55-0.65 
0.45-0.55 
0.35-0.45 
0.25-0.35 
0.1 5-0  .25 
0.05-0.15 
0.00-0.05 


Potion  PDSTEP 


The  notion  POSTER  !i  splays  the  acoustic  covers ne  or  localization 
coverane  for  either  a  sensor  qrouo  or  the  entire  screen  in  terms  of  a 
detection  probability  map  and  (optionally)  a  localisation  map.  The 
defection  n^oba  )i  1  i  ty  map  is  in  effect  a  composite  PDSEM  mao  for 
several  sensors.  A  typical  command  sequence  follows: 

SELECT  ’  0  0  E  (HELP  GIVES  LIST):  POSTER 

ENTER  ST  APT,  STOP  STEPS  (0  -  0)2*0 

EH  TEH  GROUP  PJMiER  (0=ENTIRE  SCREEN):  Q 

ENTS  R  THE  MAP  LABEL: ENT INE  SCREEN 

PO  YOJ  VAST  INFORMATION  (APS  (Y  OR  N)*Y 

ENTER  TGT  NOISE  I N  f  E  X  LEVEL  (  OS)  (0=EXIT)*  1*2.65. 

ENTER  TGT  NOISE  INDEX  LEVEL  (OH)  (P=EXIT):  4.140 

ENTER  TST  NOISE  INDEX  LEVEL  (PS)  (0=EXIT):  Q 

ENTER  GRID  SPACING(nm):  o 
ENTER  SAMPLE  F I  A  E  (minutes):  J_h 


The  time  step  ranje  must  ne  within  the  time  steps  of  the  sensor  file, 
•laps  are  produced  for  each  time  nt.ep  i,,  tpe  ranqe.  Here  only  one  time 
s  t  eo  is  i n  1  i cat  ed . 

The  jrouo  number  for  the  mans  must  he  specifier!.  Grouo  numbers 
ire  ;iven  in  the  notion  LSE'I  output.  Here  we  are  depicting  coverage 
for  the  entire  screen. 

A  label  may  be  innut  which  will  aoppar  above  the  map.  Next,  the 
oroyran  asks  whether  you  want  information  maps.  These  depict  the 
(ejrae  to  which  the  tarpet  woul  !  be  localized  if  it  were  at  that  pr id 
noi  it  . 

Next,  the  pro jran  asks  for  tar  jet  noise  indices  and  levels.  Nn  to 
|0  +  if  these  may  be  specified.  The  jri!  snacino  is  the  vertical  an! 
horizontal  distance  between  qrid  points,  5  nm  in  this  case.  ’Each  grid 
point  is  indicated  by  a  sinjle  symbol.  Finally,  the  user  inputs  the 
sample  time.  This  is  thQ  period  of  time  over  which  tha  sensors  were 
lookinj.  The  probability  that  each  sensor  actually  looked  in  that 
direction  is  a  function  of  the  sample  tine  an  i  its  scan  time  (found  in 
L GEN  o' i tput  )  . 

As  a  sncon  f  example,  the  option  POSTER  is  use!  to  print  a 
probability  of  fetection  am  for  the  sensors  in  jroup  |: 


SELECT  NODE  (HELP  GIVES  USD:  PDSTEP 
CNTER  START, STOP  STEPS  (O  -  0)0^0 

DM  TER  G.d)i)D  r;.J  DER  (d=P.qriRE  SCREEN) *  1 
ENTER  THE  MAP  LABEL*  GPUdP  I 
DO  fbU  KANT  INFORMATION  <APS  (Y  OJ  N):N 


oh- 


ENTER  TOT  NOISE  IN  HEX  LEVEL  OB)  <n=poPOUT>*  1.165 

ENTER  TOT  NOISE  INDEX  LEVEL  ( :)B)  (0=P0P0UT)»  Q 

ENTER  GRID  SPACING*  5 
CNTER  SAMPLE  TIME  (MINUTES)*  15. 


No  localization  map  is  asked  tor  in  this  case. 

In  the  probability  coverage  output,  the  symbols  correspond  to  the 
ones  shown  in  Table  III-6.  In  the  localization  Coverage  output,  the 
symbols  correspond  to  half  the  radius  of  an  equivalent  circular  SPA  (a 
SPA  is  a  2-si jma  estimate  of  target  position).  Nherever  there  is  a 
sensor  that  is  turned  on,  there  appears  on  the  map  a  label  that 
indicates  the  sensor  type*  P,  A,  or  L.  If  several  sensors  are  located 
close  to  the  same  jr id  point,  the  type  of  the  last  one  in  the  LSEM  list 
will  be  printei. 

The  PDSfEP  option  is  useful  to  examine  coverage  for  groups  or  the 
entire  screen  under  alternative  assumptions  about  target  noise. 
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This  option  computes  the  cumulative  detection  probability 
performance  by  a  sensor  jroup  or  the  entire  screen  ajainst  a  selected 
set  of  tar  ;ets.  This  option  requires  a  PROP  file,  a  sensor  file,  and 
at  least  one  tar  jet,  file.  A  typical  command  sequence  follows: 


53ELECT  MORE  (HELP  GIVES  LIST)*  am 
ENTER  START,  STOP  S7FaS(l  -  3):  ?^3 

CNTH  t  (TROUP  NUMBER  (h=FNTIRE  SCREEN):  Q 
ENTER  STEPS  OF  FLOrt  ( >  =0 )  s  0 
ENT: R  TARGET  FILE  NO.  :  2 

c NITER  TARGET  FILE  NO.  :  i 

rNTER  TARGET  FILE  NO.  :  0 

ENTER  '10.  OF  POINTS  PER  FLOR  (1,0,2b  OR  40):  1 


The  OOP  "dll  oe  computed  for  every  time  step  in  the  ranpe  specified. 
Jota  that  thra  current  time  of  the  problem  must  be  at  least  time  step  1. 
As  in  RD5TEP,  the  orojram  -'ill  compute  GDP  either  for  a  sensor  group  or 
the  ;ntir°  screen  is  th°  user  specifies. 

Next,  the  user  must  specify  the  number  of  steps  of  flow.  This 
mean;  for  each  tarqet  additional  delayed  copies  may  be  run  startinj  at 
the  same  initial  relative  position,  but  each  one  time  step  later.  For 
instance,  if  steps  of  flow  is  set  to  ?,  one  tarqet  cony  is  started  at 
t  ina  step  r.oro,  orm  tar. jet  copy  is  started  at  time  step  |,  and  one 
tar.it  copy  is  started  at  time  sten  2.  The  input  of  7.ero  steps  of 

tar  ;<> t  flo-/  imalies  only  one  copy  of  the  tar  jet.  The  flow  orovision 

allows  one  to  offset  the  uncertainty  in  target  oosition  and  is 
par t i c 1 1  ar  1  y  valuable  if  sensors  are  turned  on  an!  off  durinq  the 

cumilattve  time  period.  It  corresponds  to  averaqino  over  the  arrival 

tin*  of  the  t  ar  jet. 

The  C)P  calculations  are  performed  for  each  tarjet  specified.  Any 
tar  ;et  loa  led  nay  oe  specified. 

Finally,  the  us«r  is  asked  to  soecify  the  number  of  points  per 
flo-'.  Each  target  has  a  probability  iistrioution  associated  with  it 
whica  is  mode  lad  -as  a  bivariate  normal  probability  distribution.  The 
niva>-i-ate  normal  probability  distribution  is  divided  into  a  grii 
stricture  50  that  there  are  as  many  cells  as  the  number  of  ooints  per 
flow  the  user  specifies,  and  each  cell  has  equal  probability  of 
cnntainloq  the  tarqet.  Npxt,  the  mean  position  -/ithin  each  cell  is 
ass  lie!  to  be  the  startinj  point  for  a  tar  jot  and  1  DR  is  calculate! 
ajainst  each  noint.  The  C)°  for  the  target  or  flow  is  the  average  over 
each  of  toes®.  The  first  point  is  always  the  center  of  the 
d l st r tout i on .  In  th°  above  example,  that  is  the  only  ooint.  Sea 
GhsiNer  VI  for  other  examples. 
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Option  CDPL 


This  option  computes  the  cumulative  detection  and  localization 
performance  by  a  sensor  group  or  the  entire  screen  ajainst  a  selected 
set  of  targets.  An  envi ronmentnl /sensor  contour  fils,  a  sensor  file, 
and  at  least  one  target  file  must  he  loaded  to  exercise  this  option. 

A  typical  command  sequence  is  as  follows* 


SELECT  MODE  (HELP  GIVES  LIST):  CDPL 
ENTER  START.  STOP  STCPS( I  -  3):  3.  i 

ENTER  GROUP  LUMBER  (D=PNTIRF  SCREEN)*  0 
ENTER  STEPS  OF  FLOW  (>=0)s  0 
ENTER  TARGET  FILE  No.  (1-99):  1 

ENTER  TARGET  FILE  No.  (1-99):  ? 

ENTER  TARGET  FILE  NO.  (1-90):  0 

ENTER  NO.  OF  POINTS  PER  FLOW  (1,9,35  OR  49):  1 


The  first  time  step  specified  must  be  at  least  I.  A  COD  header  ani 
localization  header  will  he  produced  for  each  time  step  in  the 
specified  range. 

The  group  number  entered  may  be  either  the  index  of  a  sensor  group 
or  a  0  if  the  entire  screen  is  to  be  used  in  CDP  calculations.  The 
numoer  of  steps  of  flow,  target  file  numoer,  and  number  of  points  per 
flov  are  as  in  option  COP  above.  Outout  from  CDPL  is  shown  in  Chapter 
VI. 
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This  option  computes  the  information  contained  in  the  COP  option 
n.ni  also  di so  1  ays  the  tarpet  prior  and/or  posterior  probability 
distribution  that  results  from  the  sensor  screen  search  beinj  modeled. 
\n  «nv  i  ronaent,  a  1  /sens  or  contour  file,  a  sensor  file,  arid  at  least  one 
tar  ■at.  file  must  be  loaded  to  select  this  option.  A  typical  commanl 
S  e  i  i  e  nr.  a  f  o  1 1  ow  s  * 


SELECT  MOD-  (HELP  01  YES  LIST):  JAP 
PRINT  PRIOR  hlSTHdUTION  (Y  OR  N)s  Y. 

PRIJT  POSTERIOR  DI  ST  R I  BUTTON  (Y  OR  N)r  N 

ENTER  (Wl!)  SPACIN'):  JJ5 

ENTER  START,  STOP  STEPS (  I  -  N)2.,J. 

ESTEP  oro.jp  d.JhSSR  (0=E  iri'»E  SCREEN):  Q 
ENTER  STEPS  Or  ELO'N  (>=0):  Q 
ENT •  o  TAE5ET  PILE  NO.  (  I -PO)  :  J_ 

F  JT  :R  TAROHT  PILE  NO.  (  1 -9b) j  0 
F  IT :  R  h).  OF  POINTS  Pfc'o  EL")  V  (1,0,25  OR  49):  1 


Ansi  of  these  innuts  have  h»».n  Inscribe  1  un  Jer  option  COP.  Were,  in 
a  Mition  to  the  information  pro  luce  1  by  oration  COP,  the  user  has  asked 
to  i  i  splay  the  tar  jet  pronabi  lit./  listributiun  prior  to  the  search  at 
on  tine  stem. 


** 
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This  option  computes  ervi  displays  the  i n formet i on  contained  in  the 
CDPL  option  an  i  also  displays  the  information  maps,  and  the  target 
prior  and/or  posterior  probability  distribution  maps  that  result  from 
the  sensor  screen  search  being  modeled.  An  environmental/sensor 
contour  file,  a  sensor  file,  an!  at  least  one  target  file  must  be 
loaded  before  this  option  is  selected.  A  typical  command  sequence 
follows i 


SELECT  MODE  (HELP  GIVES  LIST)  *  MAPI 

PRINT  PH  IOW  DI  ST  H  I  BUT  I  ON  (Y  OR  N )  *  M 

PHI'JT  POSTER  I  OR  OISTH  I BU T  ION  (Y  OR  'J)i  X 

ENTER  GRID  SPACING*  1*0 

ENTER  START,  STOP  STE^S( I  -  d)T.3 

ENTER  GROUP  NUM'dER  ( 0=ENTI  RE  SCREEN)*  0 

ENTER  STEPS  OF  FLOW  0=0)  *  0 

ENTER  TARGET  FILE  NO.  (1-90):  1 

ENTER  TARGET  FILE  NO.  (1-09):  0 

ENTER  NO.  OF  POINTS  PER  FLON  (1,0, PS  OR  40):  1 


These  inputs  correspond  to  the  ones  in  the  ontions  GDP  and  MAP.  The 
output  produced  by  this  sequence  is  in  Chapter  VI. 

On  the  localization  map  the  numoer  in  each  cell  is  the  average 
one-sigma  radius  of  an  equivalent  circular  SPA.  Alternatively,  twic° 
the  number  in  the  cell  is  the  average  ralius  of  the  circular  SPA  within 
which  you  would  expect  to  have  the  target  localized. 


,"UP» 


Option  HE1.°  .  Tyninj  HELP  will  result  in  a  display  of  the  list  of 
vali.l  notions. 


SELECT  MODE  (  H"L!J  GIVES  LIST)  *  HFI.P 
I  Hi  IS  PEP  POSIT  VIA.IGE  HEAP  COM  I  OUTPUT 
DOME  LLOSS  LOOM  LPI1.  LSE  J  LTAP 
l J LOSS  UPON  IJPI«  USCM  UTAH 

poseo  pdstep  cnp  copl  map  mapl 
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This  chapter  describes  the  data  files  which  are  used  in  the 
operation  of  the  SCREEN  program.  .doth  the  contents  and  the  procedure 
for  creating  each  file  are  described.  In  this  chapter  it  is  assumed 
that  the  user  knows  how  to  access  the  host  computer  an  i  begin  execution 
of  the  SCREEN  program. 

Note  that  in  normal  repetitive  use  these  data  files  are  already 
available  on  file,  and  so  the  procedures  iescribed  in  this  chapter  may 
be  passed  over  by  the  occasional  user. 

An  extensive  example  of  data  file  creation  is  given  in  Chapter  V. 
Reference  is  made  to  that  chapter  for  examples  of  output  produced  by 
the  steps  outlined  here. 

Two  notat.ional  conventions  wll  be  use!  without  further  comment, 
namely,  an  asterisk  (*)  denotes  compiler  parameters  that  can  be  alterei 
in  the  source  code  by  changing  the  correspond! no  parameter  variable, 
and  user  responses  to  program  prompts  are  underlined. 


1  £Oe.LOl_iiSJI2Xk2 

This  section  jives  some  general  remarks  about  date  tile  structure. 

File  declaration.  When  the  user  executes  SCREEN,  he  will  be  asked 
to  specify  or  create  the  lata  files  used  by  the  SCREEN  program.  There 
are  three  types  of  files  involved,  each  identified  by  a  number  1  to  9Q. 
The/  are  the  following: 


(I)  fhe.  env irofunental /sensor  contour _ file  (denoted  'PROP' 

for  propagation  lata)  contains  all  of  the  parameters 
associated  with  the  acoustic  environment  and  certain 
contours  which  (escribe  sensor  performance.  The  file 
may  contain  up  to  I  0*  propagation  loss  curves  together 
with  the  associated  reverberation  curves  (if  the 
propagation  loss  is  for  an  active  sensor)  an  i  up  to  20* 
sensor  aspect  contours. 


(  2  )  fhe  sensor  file  (  lenot.e  1  'SENS')  describes  each  of  the 
acoustic  sensors  use  1  in  the  A3R  screen  together  with  a 
set  of  time- lepen lent  sensor  oarameters  over  the  full 
period  of  the  problem. 

(d)  fhe  target  file  (denoted  'TARO')  describes  the  acoustic 
characteristics  and  motion  assumotions  for  a  target 
penetrator.  Up  to  10+  target  noise  levels  are  indexed 
for  each  target. 


Ei L  e  ini  ice  s .  Each  sensor  in  the  sensor  file  uses  three  indices 
which  reference  the  aopropriate  portions  of  the  PROP  contour  file  and 
the  taraet  file.  The  first  index  indicates  which  propagation  loss 
curve  from  the  PROP  contour  file  applies  at  this  time  step  for  this 
sensor.  Pie  second  index  specifies  which  sensor  aspect  contour  in  the 
PR  P  contour  file  applies  to  this  sensor  at  this  time  steo.  The  thirl 
in  i  'X  indicates  which  target  radiate  i  noise  level  index  the  sensor  is 
tr/i  i  j  to  detect  at  this  time  sten.  The  same  noise  index  is  used  to 
identify  interfering  noise  from  the  HVU  and  other  sensor  olatforms. 
The  results  of  SCREEN  are  meaningful  only  if  these  three  sets  of 
indices  have  been  consistently  anol ied. 

The  consistent  anp] ication  of  these  three  indices  is  a  critical 
factor  in  usiaj  SCRCEN.  Prior  to  oeginninq  data  input  into  these 
fil->s,  on «  should  make  initial  index  assignments. 

The  selection  of  environment  curves,  sensor  contours,  and  target 
rtoisa  levels  lepends  on  the  types  of  sensors  and  engagements  that  are 
to  modeled.  At  the  outset,  the  S0Rcr7N  user  should  specify  the 
caniiiate  sensors  and  threat  targets.  From  these,  operating  mod°s  and 
acoustic  detection  modes  may  be  established  The  sensor  frequencies 
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and  operating  depth  determine  (together  with  the  target  operating  depth 
end  assumed  acoustic  environment)  the  PL  and  reverberation  curves.  If 
two  frequencies  are  close,  it  may  be  possible  to  double  up  and  use  the 
same  PL  curve.  If  a  depth  game  is  to  be  played  (e.g.,  search  both 
shallow  and  deep),  then  sets  of  curves  are  needed  for  each  depth  (in 
the  sensor  file  the  choice  of  PL  curve  can  be  changed  at  each  time  step 
if  Jesired,  so  it  is  possible  to  emulate  search  at  different  depths). 
Different  assumed  target  depths  also  may  require  separate  PL  curves 
(the  program  at  present  does  not  explicitly  consider  target  depth), 
doth  passive  and  active  sensors  may  use  the  same  environmental 
curves — the  passive  sensor  simply  ignores  the  reverberation  data. 

Required  files.  Some  program  options  do  not  require  all  three 
files.  Table  IV-I  lists  the  minimum  required  file  declarations  for  the 
various  options.  More  details  regarding  this  can  be  found  in  Chapter 
III  where  the  individual  options  are  discussed. 

Only  one  PROP  and  SENS  file  may  oe  declared  (loaded)  for  each 
selection  of  program  ontions,  but  multiple  TAEG  files  may  be  declared. 
A  particular  file  is  declared  by  stating  its  number.  In  the  user 
directory,  the  files  are  stored  under  names  that  include  the 
identifying  number.  For  example,  PROPO)  is  the  env ironment al/sensor 
contour  file  iientified  as  number  one,  SEN  SO 3  is  the  sensor  file 
identified  as  number  three,  and  TA.RGSR  is  the  target  file  identified  as 
numoar  39.  File  numbers  from  I  to  99  ar^  valid. 

When  a  data  file  is  declared  at  the  start  of  a  run  or  in  the  INI  I" 
option,  the  program  loads  the  file  with  the  corresponding  identifying 
number  if  it  exists  in  the  user's  directory.  If  the  file  is  not  fount 
in  the  user's  directory,  the  program  branches  to  a  subprogram  which 
requests  user  input  to  create  the  file  v/hich  Is  then  stored  for  future 
reference.  If  the  user  wishes  to  overwrite  an  existing  file,  he  must 
first  delete  It.  In  the  simplest  mode  of  operation,  SCREEN  uses 
existing  files  and  the  user  does  not  need  to  know  how  to  create  the 
files.  If  a  zero  is  entered  for  a  file  number,  no  file  will  be  loaded. 
As  shown  in  Table  I V- 1  ,  many  options  do  not  require  all  types  of  data 
files. 

File  protection.  In  general,  the  data  files  are  not  protected  from 
alteration  by  the  program.  Certain  program  options  will  cause  changes 
in  the  data  files.  These  are  listed  in  Table  IV-?.  Unintentional 
chan jes  to  data  files  are  likely  to  produce  catastrophic  errors,  and  in 
particular,  to  alter  the  contents  of  laboriously  constructed  files. 
The  use  of  backup  copies  of  valuable  files  or  system  level  orotection 
against  alteration  will  prevent  accidents  of  this  sort.  Also  if 
complicated  files  are  created  using  option  COM  I,  see  Chapter  III,  them 
if  they  are  destroyed  they  may  be  recreated  simply. 
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M I  1 1  MUM  EIL£  DECLARATIONS  FOR  STATED  OPTIONS 


UjiLLaa 

M 1  n  1  nir mn  File  Declarations 

lstep 

5FNS  or  TARG 

posit 

TA  RG 

marge 

TARG 

A  EAR 

TARG 

LLOS5 

PROP 

LCO  N 

PROP 

I. F>  I  M 

SENS 

L  51-IN 

SENS 

LTAR 

TARG 

JLOSi 

P  ROP 

a  coni 

PROP 

JPIM 

SEN  5 

JSEM 

SENS 

JIAO 

TA  RG 

■J  0594 

SENS, PROP 

PDSTEP 

SENS , P ROP 

cnp 

PROP, SENS, TARG 

CO  PL 

PROP, SENS, TARG 

‘  A  P 

DROP, SENS, TARG 

0  A  PL 

PROP, SENS, TARG 
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IA.BLE.  1V-2 

PROGRAM..  OPT IONSJIHAT  _ALTER  DATA  FILE  CONTENTS 


Up.tl.Qn  EiLs.s_itLe.sii.aii 


mast. 


TSTE-3  SENS  or  TARO  (I  )  If  the  new  time  step  is  greater  then  the 

current  time  of  the  SENS  or  TARG  files,  then 
the  files  ere  ext,  ended  to  the  new  time.  The 
previous  information  containei  in  the  files  is 
not  lost . 


POSIT  TARO 

MAP  3E 
GF  A  i 

UL05  PROP 


JCON  PROP 


U°I4  SENS 


JSEJ  SENS 


JTAR  TARG 


(2)  If  the  new  time  step  is  less  than  the 
current  time  of  the  SENS  file,  the  current 
time  of  the  file  is  truncate!  to  this  time. 
All  information  is  lost  after  the  new  time 
st  ep . 

(3)  If  the  new  time  step  is  less  than  the 
current  time  of  a  TARG  file,  no  action  is 
ta ken  »  the  TARG  file  is  unaffected. 

(4)  If  the  new  time  sten  is  the  same  as  the 
current  time  of  a  SENS  or  TARG  file,  no  action 
is  taken  for  that  file. 

Tine  target  file  specified  in  the  option 
is  altered. 


The  specified  oropagation  loss  or 
reverberation  contours  are  altered  to  the  new 
declared  values.  It  is  possible  to  exit  this 
option  with  no  changes,  if  desired. 

The  specified  sensor  contours  ar«  altered  to 
the  new  declared  values.  It  is  possible  to 
exit  this  option  with  no  chan jr,  if  desired. 

Soecified  options  alter  previous  file  values. 
It  is  possible  to  exit  this  ootion  with  no 
change,  if  desired. 

Specified  options  alter  previous  file  values. 
It  is  possible  to  exit  this  ootion  with  no 
change  ,  if  ies i r e  i . 

Specified  options  al t°r  previous  file  values. 
It  is  possible  to  exit  this  ootion  with  no 
changag,  if  desired. 


d2ii_LLLa_--_llnvLiJiQQZ2.aLa.IZi2.as.Qii_CQat.au.L_E.iLe 


Th°  PiviroirnPMt^l/s^nsor  contoiir  (PROP)  file  contains  nerameters 
isveci  it '  I  with  the  acoustic  environment  and  s°nsor  hardware 
characteristics  that  in  jeneral  in  not  chanje  with  time.  These 
1  n  c  l  ii^s 

(I)  an  to  Id*  pronaqation  loss  curves,  each  with 

omn i i i rnc t i on al  radiant  noise, 

(.1)  the  associated  rever.oe  ra  ti  on  curves  (active  sensors 
ml/),  earn  with  sonar  source  level  and  delta  R  h  for  the 
reverner at i on  liaitei  case, 

(  1)  ip  to  20  +  sensor  1  e 1 t  a  noise  contours,  nach  with 

J i rec t i v i ty  in  J ex , 

(  t )  up  to  20+  sen.-,  or  hnri  width  contours, 

(r>)  un  to  20*  laibla  an  i  siqma  tables  for  bearinq 

neasur  ements  , 

(h)  up  to  20+  lambda  and  sijma  tables  for  ranqe 

aeas1  ir  ement  s  . 

The  Inscription  of  these  quantities  follows. 

environmental  data.  The  environmental  data  are  contained  in  ln  + 
issociated  proupinqs  of  data  that  are  identified  by  number.  A  qiven 
nunnerei  prouni  riq  contains  the  followin:  information* 

Pro.ua  jet  ion  loss  (!o)  tabilatei  at  1+  mile  intervals  out  to 
120+  miles, 

Omnidi rect i ona 1  ambient  noise  (do)  for  the  environment. 

Active  reverberation  curve  (db)  tabulated  at  1+  mile 
intervals  out  to  120*  miles, 

Chunue  in  recojnition  iiff^rentiil  for  reverberation  limited 
operition  (as  compared  to  noise  limited  operation). 

Active  source  level  (do)  associated  with  the  reverberation 
curve. 


If  a  jrounirn  of  °nv  ironm°ntal  data  refers  to  a  passive  s°risor, 
then  the  reverberation  curve  and  associate!  lata  can  be  omitted. 
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The  environmental  file  always  contains  records  for  each  of  the  10* 
groupings.  Until  a  grouping  is  given  particular  values,  it  contains 
default  values.  As  described  above,  every  sensor  in  the  sensor  file 
indexes  an  associated  environmental  group  number  which  determines  the 
data  that  apply  to  that  sensor  at  that  time  step. 

Sensor  aspect  contours.  The  sensor  contours  in  the  PROP  file 
contain  information  that  tends  to  be  hardware  related  and  thus 
reasonably  constant  for  a  jiven  sensor  type.  The  data  are  groupings 

numbered  I . 20*  and  called  'contour  number'  in  the  SENS  file.  A 

given  numbered  grouping  contains  the  following  information: 


Directivity  index  (PI).  This  gives  the  array  discrimination 
against  omnidirectional  ambient  noise.  The  PI  is  used  only 
to  reduce  the  omni 1 i rect 1 ona 1  ambient  noise  associate!  with  a 


propagation  loss  curve. 


iwo  contours  specify  sensor  response  as  a  function  of 
relative  bearing: 

Qg.Ltij-SALf.-aQis.a-as._3._fAiQg-tlQa_af._rt6.LatTy-e-.he.ar.  Lna^ 

This  is  the  effect  at  the  beamformer  output  of 
sensor  platform  noise.  A  nominal  value  of 
s°lf-noise  is  included  with  each  sensorl  the  total 
self-noise  at  a  given  relative  bearing  is  the 
algebraic  sum  of  the  nominal  self-noise  (oiven  in 
the  SENS  file)  and  the  delta  self-noise  as  given  in 
this  contour. 

da.acnwld.th  .at _ aataiyloj. _ m ay. _ as _ a _ Lu.ac.LLoa _ ol 

relat i ve _ bg^r jn  j .  This  heamwidth  is  the  angle 

between  the  3  db  down  points  on  the  main  lobe.  In 
general,  this  will  vary  with  relative  bearing.  The 
heamwidth  in  a  given  direction  is  used  in 
ietermining  total  background  noise  due  to  the 
presence  of  other  screen  units.  The  interference 
of  the  sensor  platform  itself  is  treated  under 

sel f-noi se . 

The  signal  excess  contours  specify  the  statistical  properties 
(standard  deviations  and  mean  time  hetween  indeoendent 
samples),  two  each  for  bearing  and  range  measurements.  These 
are  expressed  as  a  function  of  the  mean  signal  excess  (SE). 
They  are  identified  as  follows.  It  is  assumed  that  sigma  (B) 
for  other  oeams  is  proportional  to  the  beamwidths. 


ie.axia3_s.Laadand_'l2.yLaLiaQ_as_a_LuaQLiQa_QL_d£^  For 
a  directional  sensor,  this  is  called  the  sigma(B) 
curve.  This  curve  anplies  to  a  beam  having  a 
stated  nominal  heamwidth. 


* 


iaaniaa_ae^iUJi£!!i^atJiaL^aLLaLL_Li!!i^.  This  ;ives  the 
nean  time  between  in Jependent  beirinq  simples. 
This  is  cel  lei  the  lambda (d)  curve. 

laaaa_s.LauJai^_!±ivialiaQ_as._a_luuLci.i!in_Qf _ S5j.  f  or 

en  ective  sensor,  this  qives  sipmn(^). 

danpe  relexetion  time.  This  jives  the  neen  time 
between  i  ndepen  lent  nnj“  semnles.  This  is  celled 
the  lambda!  i?)  curve. 


The  contours  of  bearinq  end  rame  stenderd  deviation  an  i 
relexetion  time  es  e  function  of  si  jnal  excess  ere  used  in  the 
1  oc  e  1  i  7.  1 1  i  on  routines.  If  the  program  is  only  used  for  detection, 
these  contours  may  tie  omitted. 

Generally  speaking,  the  accuracy  of  a  bearinp  or  ran ne 
Jet  arm j net i on  depends  on  the  signal  excess  received  from  the  target. 
This  is  reflected  in  the  cir'e  of  sipma(d)  versus  mean  signal  excess. 
Th’  curve  aoolies  to  e  nertiouler  b=>amwidt.h,  generally  taken  to  he  e 
f  or  r  I- 1  o  )k  i  n  j  beam  for  spherical  end  conformal  arrays  an  1  a  broadside 
(hoe  jn  ,r  nos)  beam  for  wid«  aperture  arrays  in  1  towed  line  arrays.  Th« 
val  i e  of  si qma(p)  is  assumed  to  be  nrooortional  to  neamwidth,  end  so 
specifying  it  for  some  nominal  beamwiith  defines  it  for  the  others  as 
w  ell. 

Th">  si  jnel  excess  contours  ere  used  by  the  nrojram  as  follows!  if 
the  comoufei  mean  signal  excess  is  1  ^>ss  thin  the  lowest  value  tabulate! 
in  the  contour,  then  n_Q  localization  is  asstnel  (althouph  detection  is 
sti'l  ner^i tt e  i ) .  A  mean  siinal  excess  hieher  then  the  highest  value 

taoul  it  e  j  i  s  e  s  this  highest  value.  Thus,  if  on°  estahlislied  a  si)ma(H) 

an/  1  a  'i  i  i  a  (  M )  versus  si jnal  excess  contour  with  a  single  innut  value, 
such  us  illustrated  in  Figure  I V  —  1  ,  the  affect  woild  he:  no  b«arinj 
measure  lent  possible  for  si  jnal  excess  <  h  db,  and  bear i n  js  occur  with 
s  i  ~i  mi  ( n )  =  ,  r>  Jegrees  and  lambda(d)  =  lb  linutes  for  any  signal  excess 

jreofer  than  or  equal  to  0  db. 

Frequently  it  will  be  fount  difficult  to  obtain  ouolishej  values 
for  s i  :  i  i  (  i),  ate.,  as  a  function  of  signal  excess.  In  such  cases,  us° 

of  siujle  entries  is  justified;  the  only  necessity  is  to  determine  a 

cutoff  value  bo  1 ow  which  localization  is  not  possible,  and  the  value; 
for  s  i  j ’ia  (  d  )  and  lamoda  above  this  cutoff. 

The  rnl  ix  ition  numbers  r°f°r  to  th°  mean  tin®  between  independent, 
s  am  • ! «s  of  besri n  js  or  ranee.  rh°  prooran  assumes  an  exponential 
process  dt.h  a  lean  value  determine!  bv  this  input.  Inf  ortunat  elv , 
val  ns  for  this  ar<>  not  easily  obtained,  as  it  is  not  normally  iurluied 
a  no  i  j  the  descriptive  material  on  a  sonar  system.  This  is  unfortunate 
o°:ius«  th-a  !  at  a  rate  for  independent  k®  irin  j  or  rain°  s  amnios  is 
onv  ’  ms  1  y  i  ver  >  i  nr’  or  t  ant.  parameter  for  use  j  n  assessing  localization. 

Tho  si'jnaC  •)  and  lamhda(b)  contours  are  handled  (fur  acMve  sonar) 
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in  a  manner  analogous  to  sigma(B)  and  lambda(B).  For  active  sonar,  it 
is  assumed  that  sigma(R)  is  constant  with  ranne,  being  related  to  the 
ability  to  measure  arrival  time  rather  than  to  geometric 
cons iderat ions. 


SIGMA  BEARING  NO.  I 

REFERENCE  BEAM:!  I  HTH  Oh 

(  DE  5 REES) 

0.5M+.  .  . 

+  •  +  +++•  ++++;  +  +  ++•  ++++•  ++++»++++! 

-IS  -in  -5  0  5  in  15 


SF 


LAMBDA  BEARING  NO. 

( MINJTES) 

J  5 .  + .  •  ,  ★★*★★*•*★+***+*★* 

+ !  ++++  !  ++++  !  ++++  !  ++  +  + !  ++++•+  +++! 

-15-10  -5  n  5  |h  is 

SF 


The  sensor  contours  included  in  the  PROP  file  reflect  the  sonar 
platform,  array  characteristics,  frequency  of  operation,  and  the  signal 
processing  hariware  (particularly  beamf ormers ) » 


(I)  De I ta  self -no! se  is  the  change  in  self-noise  as  a  function  of 
relative  bearing.  This  change  comes  about  as  the  combined 
effect  of  changes  in  beamwidth  and  directional 

pi atform-jenerated  noise.  This  contour  Is  also  used  to 
depict  "baffles"  which  effectively  blank  out  sectors  of 


-  n  - 


relative  hearing.  General  re-narks  about  J.  d.  sonars  are 
as  follows* 


(a)  Spherical  arrays  nick  un  shin- jenerated  noise  at 
certain  relative  bearings.  These  tend  to  change 
from  shi  )  to  ship  an  i  with  tine.  .Jsually,  this 
type  of  noise  is  not  moielei  (it  is  assumed  the 
ship  can  mmeuvar  to  avoid  such  lines).  In 
addition,  h'  1 1  1  -loiint  ed  spherical  arrays  have  a 
hiffle  area  which  isolates  the  sphere  from  the 
ship.  This  is  rodeled  as  very  high  self-noise  (to 
eliminate  detections  "in  th°  baffles")  in  the 
direction  of  the  paffles. 


(b) 


Uaal(2LQdL_ailLT.iLS  also  tend 
the  relative  hearings  that 
also  no  del e  i  as  hi qh 
i  i r ect ion s  . 


to  nick  up  shin  noise  in 
face  the  shin.  This  is 
self-noise  in  these 


<c>  ['owed  line _ a  *-ra  vs  will  tend  to  have  a  fairly 

uni  torn  self-noise  field,  although  it  will  increase 
in  t,h**  direction  of  thft  towing  platform. 


(2)  Hep  aw j  ith  for  an  array  is  a  function  of  the  array  geometry 
and  frequency  of  operation.  Comments  on  the  general  tynes  of 
sonar  use)  in  the  J.  d.  Navy  ar°  as  follows* 

(a)  dnnerical  arrays  ten)  to  have  a  constant  beanwidth 
at  all  relative  hear! nus  that  is  proportional  to 
the  center  frequency  of  operation. 

(b)  Conformal  arrays  (and  to  a  lesser  extent  snherical) 
have  a  neamwi  ith  that  is  narrowest  in  a  forward 

iirectiori  aril  broa  lnns  as  the  relative  hearim 
increases  left  or  ri  ;ht . 

(c)  - 1 i d e  aperture _ arrays  havn  the  narrowest  oearri 

perpendicular  to  th°  array  basn' ine,  usually  at  00 
legrees  relative, 

(d)  Towed  line  arrays  have  a  baam  that  is  narrow  at  00 
de  irees  relative  and  broadens  consi  lerably  for 
f orward-1 ook i no  beans. 

(e)  Omni  sensors  era  non  iirect  ional  sensors.  [:nt°r  a 
neanwifith  of  Hhh  deir^es  to  specify  an  omni  sensor, 
if  the  sensor  is  also  ■>nbi  ent  noise  limited,  an 
omni  sensor  may  be  iafinaf  by  respon  Un  t  /KN!)/  to 
the  first  request.  for  delta  self-noise  ani 
beamwi  ILh.  This  s°ts  delta  s°lf-noise  to  - 1  bn  and 
ueanwi  ith  to  T'SO  iearees,  the  default  values. 


Q  La2LLQH_QL_ESLlH.  JiLLfi.s_ 


The  envi ronmenta 1 /sens  or  contour  tiles  ere  stored 
directory  under  the  names  PROPOl,  PROPOP,  ....  PROPOO. 
being  executed,  either  to  start  up  the  program  or  as  an 
user  will  be  asked  to  specify  which  he  wants  to  load  with 
prompt  * 


in  the  user 
dhen  Id  IT  is 
option,  the 
the  following 


ENTER  ACOUSTIC  ' )  AT  A  FILE  NO.  (I-QP):  j_ 


The  program  will  search  through  the  user  directory  for  the  indicate! 
file,  in  this  case  PROPOl.  When  it  does  not  find  it,  the  urogram  will 
begin  prompting  the  user  for  inputs. 


Prone  latlon  loss  input.  Th«  PROP  file  provides  for  the  tabulation 
of  up  to  10*  nr opa jat ion  loss  curves,  identified  by  numbers  I,  ....  In. 
Each  curve  corresponds  to  a  particular  environment,  frequency,  target 
depth,  and  receiver  depth. 

The  first  set  of  prompts  allows  one  to  input  a  propagation  loss 
curve  and  its  associated  reverberation  curve.  Tyoinq  a  zero  for 
"PROP  LOSS  CURVE  NO"  causes  the  urogram  to  branch  to  the  sensor  aspect 
contour  ent  r i es . 

The  oromnts  presented  for  inputting  a  propagation  loss  curve 
a  ope a r  as  follows? 

ENTER  PROP  LOSS  CURVE  No.  (I-  10):  j_ 

ENTER  THE  PROP  LOSS  CURVE  LABEL *  PROPLOSS#! 

AMBIENT  NOISE  (db)  «  $0 

ENTER  RANGE  (nm)  ,  PROP  LOSS  (db)  PAIRS 
(ENTER  PROP  LOSS  -?nn  jo  DELETE  RANGE  ENTRY) 

(ENTER  /END/  TO  POP  OUT) 

DATA  POINT:  h.  7h 
DATA  POINT:  1 ? .db 
DATA  POINT*  1  ?..  fd 
DATA  POINT*  I dtBO 
DATA  POINT:  P4  .  J? 

DATA  POINT*  d?.B4 
DATA  POINT*  LaiD 


The  nroa  loss _ curve _ riumoer  is  the  index  of  this  particular 

propagation  loss  curve.  If  the  same  index  is  input  twice,  the  previous 
contents  are  LusJl.  and  reolacei  in  their  entirety  by  the  new  curve  data. 
The  propagation  loss  curve  label  aopears  above  the  printout  of  the 
prop  iga  t  i  on  loss  curve  in  the  LLOSS  option  and  in  the  t.ablp  produced  hy 
the  LSE’J  option.  It  is  use  i  only  as  a  label  and  can  be  left  blanx. 


Thn  next  input  is  the  omni iirectional  ambient  noise.  This 
|UV)t  it/  is  nonelly  oht  line  j  from  the  same  source  as  the  propagation 
loss  curves.  The  final  input  is  a  representative  s°t  of  he ta  points  to 
set  ip  the  propepe  t  i  on  loss  curve.  Then  ell  points  have  been  input, 
type  'i;  1!)'  as  shown  to  proc  «e  1  to  the  next  set  of  oromnts.  Unless 
snot  ier  value  is  specified,  the  loss  at  h  nm  has  a  default  value  of  AO 
ih.  The  prop  loss  is  store  1  according  to  the  value  of  range  rounded  to 
the  leanest  integer  mile.  If  the  ran jp  is  outside  of  the  bounds 
estailishel  in  the  pro  ;ran  (P  an  1  I  50*  miles)  an  error  message  will 
an  ir.  Inputting  i  r  m  ]a  a  ancon  1  time  will  correct  the  first  entry. 
In  tie  above  illustration,  the  urogram  assumes  a  uropajation  loss  of  7d 
lb  at  ran ue  12  urn,  which  is  a  correction  of  the  oh  db  entered  above.  A 
o  ron  pja  t  i  on  loss  of  -200  will  islet  e  the  ran  je  entry.  The  program 
contains  an  i  iter  >ol at  ion  routine  that  linearly  interpolates  between 
the  input  values.  Thp  h  l  gh  °  s  t  ran  je  entered  ends  the  look-up  table. 
The  recorded  value  for  all  larger  ran  les  is  the  default,  but  is  not 
ucc'ssel  durinj  the  projr-ri. 


Reverberation  curve  iinut.  » ft«r  an  "F  JO"  has  b<»en  typed,  tKe 
remaining  prompts  ass<nie  an  active  sensor .  To  omit  this  part  for 
passive  seisors,  the  user  enters  a  zero  (O)  for  !.S  (active  source 
level),  an  i  the  program  will  skin  the  r ev eruerat i on  curve  ami  request 
lootuer  propagation  1  oss  curve  index.  If  a  positive  value  of  1.3  is 
entire),  the  pro  :ram  "'ill  ask  fir  input  of  the  reverberation  curve 
•asioriited  with  the  propagation  loss  curve.  The  following  prompts  ji  v» 
a  n  ev-innle  of  input  of  a  reverberation  curve* 

FUTF  i  ACT.  SOUrMF  l.FV:C.  A  UP  mpi.r  .<P  FOR  RFVFRUMb)  (0=  FXIT) 

• 

1.3  (db)  AM'-  ’a-T.TR  r<  (  lb'*  23b  .  1 
F’’«rC?  RFVFPd  O’uP'/H  l  A  dFL  *  RF/FR  j^l 
F.MTH2  PANGF  (nm)  ,  hFVFRJ  (dm)  -3  A 1  R3 
FUTFR  RFVFRd  -?00  T)  i),:l.FTc  RAT  IF  F  1TRY 
FT7F  •>  'f.'l)'  TO  ROP  O'JT 
OATA  PD  I  11  :  L ^ 

DATA  P  )  I  IT  * 
n A  TA  I’U  r- IT  *  ^  n 


I’he  input  is  very  similar  to  the  input  of  a  propagation  loss  curve. 

The  source  1°vp1  is  tne  level  of  the  signal  emittel  by  the  sensor. 
The  lutnti'y  nT.Tr;D  is  le fined  as* 


OF-LTRO 


P0(  R ) 


Pb((J) 


RD(I?)  =  Sensor  recognition  di  f ferent ial 
under  reverberation  limited 
operation  (db) 

RD(N)  =  Sensor  recojnition  differential 

under  noise  limited  operation  (  lb) 
(this  quantity  is  recorded  in  the 
SENS  file). 


The  reverberation  curve _ Label  appears  above  pr  intouts  of  the 

reverberation  curve*  it  may  be  blank.  Finally,  ranqe  (nm)  and 
reverberation  (db)  are  input  followed  by  an  yENfy  to  exit.  Aoain,  the 
default  value  at  O  (zero)  ranqe  is  60  db. 


Aspect  contour  input.  After  an  entry  of  0  (zero)  to  the  'Enter 
Prop  Loss  Curve  No.'  prompt,  the  user  will  input  the  sensor  aspect 
contours.  The  first  prompts  are  as  follows* 

EM TEN  ASPECT  CONTOUR  No.  (1-20)*  I 
ENTER  THE  ASPECT  CONTOUR  LAHEL*  ASPECT*! 

ENTER  01  WE  CT I  V  IT  /  I N  HR  X  (lb)  t  Q 


The  aspect  contour  number  corresnon  Is  to  the  aspect  contour  index  in 
the  sensor  file.  The  aspect  contour  lauel  appears  above  the  plot  of 
the  aspect  contour  in  the  LCON  option  and  in  the  taole  produced  by  the 
LSEJ  option!  it  may  be  blank.  The  directivity  index  C)I)  in  (db)  is 
the  amount  by  which  omnidirectional  background  noise  is  reduce  I  because 
the  sensor  is  listeninq  in  only  one  iirection.  This  parameter  is  iisp  i 
onl/  to  reduce  omnidi reot i ona 1  ambient  noise  in  the  sonar  equation. 

Next,  the  propram  will  prompt  for  inputs  of  the  actual  aspect 
contour  as  piven  in  this  example! 


ENTER  HEAR INd(dep) ,  PELT A  SELF -NO I SE ( db ) ,  RV(+-3db>  TRIPLES 
(ENTER  'END'  TO  EXIT) 

( ENTER  DELTA  SELF-NOISE  =  -ion  ft)  DELETE  ENTRY 

DATA  POINT*  0*.Su.2ii 

DATA  POINT*  20.5  .46 

DATA  POINT*  -30.0.12 

TATA  30! NT* 

DATA  POINT*  120.0.6 
DATA  POINT*  I  70,0.48 
DATA  PO[ NT*  I  HO. 0 , 36 
DATA  POINT*  120x1^.111 
DATA  POINT*  240.0.6 
nATA  POINT*  300.0.6 
DATA  POINT*  330.0. 12 


PM  A  POINT:  ,340.-3.48 
DVR  POINT:  RMI) 


The  . . ea r i n  i  is  the  relative  Peering  in  degrees  clockwise  from  the 
sensor's  bow.  The  de  1  to  se !  f-noi  se  is  the  adjus tnent  to  effective 
selt-noise  of  the  sensor  for  that  relative  bear i n  j .  Self-noise  is 
measured  -it  the  beamforner  o-itpot,  end  includes  the  iirectional 
1  i  sc  r  i  m  i  naf.  i  on  of  the  sensor.  The  be  amwj  it  h  is  the  width  of  the  main 
loir1  between  the  Gib  down  mints.  These  t^inles  are  interpolated  to 
forrr'  the  aspect  contour  vhich  is  tabulated  at  iegree  intervals, 
cent-irei  at  0  degrees,  6  leirees,  -6  degrees,  etc.  Tearing  entries  are 
nodilo  1  a h  degrees,  so  negative  bearings  are  allowable.  They  ar° 
convirt.ed  to  the  correspond  ng  bearings  in  the  range  [0,360)  . 

Si  m-al  excess  contours.  After  entering  'END'  in  the  'triple' 
nroip  ts ,  the  user  will  be  presented  vi  th  the  follow  in  j  promnt  s 


ENT17/  RE.-ERENNC  dEAbvinri  (+-3  ib  DOWN ) :  4 

The  reference  beanwidth  is  usp!  in  localizations.  This  is  the 
oea'7idth  for  which  the  next,  group  of  curves  applies.  A  different 
nea  •v"  i  fth  -nil  result  in  oroportional  adjustment  of  tha  curves. 

The  n o x t  set  of  prompts  creat°  th°  ^°irin  j  sigma  and  l  ambda 
contours.  The/  on, near  as  follows: 

ENTER  SE  (db)  ,  SIG.  REG( de g)  .RELAX.  TIME  (rn  in  ) :  -  I  0.  I '3 .30 
ENTER  SE  (  db)  , SI  N.  RRO(deg)  ,R'-LAX.  TIME  (min)  >  -b  .  I  Q .  5 . 22  #  ‘3 
ENTER  SE  (db) , SIG. RRG(deg) .RELAX. TIME  ( m i n ) : 0 . 6 . 1 5 
ENTER  S'!  (db) .SIS. RRG(deg) .RELAX. TIME  ( m  i  n  )  :  5 . 4 . 5  ■  1  5 
ENT  -1  SE  (  db)  ,  SIS.  SILK  deg)  .RELAX. TIRE  (min):  1  0 . 3 . 1  5 
FNT-:.l  SE  (db) .SIG.BRG(deg) .RELAX. TIME  (  n  i  n )  :  1  o  .  3  .  I  S 
ENTER  SE  (db)  .SIS. RLS(deg)  .RELAX. TIMC  (min)  :  ^  10 


The  urogram  asks  the  user  to  innut  the  si  gnal  excess,  the  standard 
Jeviation  in  thn  bearing  at  that  si  jnn  1  excess,  and  thn  average  time  iri 
minit.es  ie  r  w  een  indeuendent  observations  (-  I /lambda).  This  curve  is 
■iso  1  t : i  calculating  localization  information.  Th«  data  requast  is 
terminate!  !  y  entering  'END'.  If  no  Curve  is  to  h«  input,  reply  'END' 
to  t.->  e  first  prompt.  .  Replying  'ENO'  to  the  first  prompt  is  an 
effective  v  ay  t  ;  d'iscri‘m  omn  i  Iirectional  sensors. 

iext.  fh°  pro  iran  -/'ill  present  these  nrompts  * 


::  NT'S  SE  (lb),  d). RANGE  (y  Is)  ,  RELAX. TI"';  ( ml n ) » -  I  0.40. 30 

EITNv  G;:  (db,,  SIG.RMG1-'  (yds).  TiLAX.TIMH  (ml  n)  :-b.30.Sd.b 

ENTER  'T  db),  -JIG.  RAN  IE  (yds),  RELAX.  TIME  (  mi  n)  »0,  10.  I‘3 


ENTE R  SR  (  db)  ,  SIG. RANGE  (yds),  RRLAX.TI  MR  (min)  *5.0.  IS 

ENTER  SR  (db),  SIG. RANGE  (yds),  RRLAX.TI ME  (min): 10.0.15 

ENTER  SR  (db),  SIG. RANGE  (yds),  RELAX. TIME  ( min) >15.0.15 

ENTER  SR  (db),  SIG. RANGE  (yds),  RELAX. TIME  ( min) » END 


Here  the  program  is  asking  for  input  of  signal  excess,  the  standard 
deviation  in  a  range  measurement  taken  at  that  signal  excess,  and  the 
expected  time  in  minutes  between  independent  range  estimates.  This 
curv  i  is  also  used  in  localizations  for  active  sensors.  The  data 
regiast  is  terminated  by  entering  'END7.  If  no  curve  is  to  be  innut, 
reply  7EN07  to  the  first  nromot. 

Finally,  the  following  prompts  will  appear: 


ENTER  ASPECT  CONTOUR  NO.  (l-,?0):  0 
ENTER  SENSOR  RILE  NUMBER  (1-00) t 


(hen  a  zero  is  entered  for  aspect  contour  number,  the  program  will 
continue  on  to  ask  for  the  sensor  file  number,  discussed  in  the  next 
s  act i on . 

Environmental /sensor  contour  files  can  be  modified  outside  of  INIT 
uy  using  the  1JL0SS  and  iJCON  notions.  These  are  discussed  in  Chanter 

III. 

Simplified  input  of  PROP  files.  The  PROP  files  are  designed  so 
that  the  user  can  "pass  over"  unwanted  detail.  Specifically,  for  the 
simplest  file  creation,  the  following  is  worth  noting: 


(1)  The  propagation  loss  (PL)  and  reverPerat.on  curves  are 
obtained  by  linear  interpolation  between  values  innut  by 
the  user.  There  is  a  default  value  of  bO  db  at  I  nm 
(unless  changed  by  input).  Hence,  the  simplest  curve 
is  ootained  by  inputting  a  single  line  such  a$  the 
following: 


ENTER  RANGE  ( nm )  ,  PROP  LOSS  (db)  PAIRS 
( ENTER  PROP  LOSS  -POO  TO  DELETE  RANGE  ENTRY) 

(ENTER  7 END 7  TO  POP  OUT) 

DATA  POINT*  4Q.10P 
DATA  POINT*  EHQ 

This  produces  a  linear  PL  curve  between  bO  db  at  I  nm 
and  I  00  db  at  40  nm  and  no  detection  possible  beyond  40 
nm . 

(?)  Omitting  th °  activ°  reverberation  curve  simply  means 


•  » 


1  . . . 


that  "  revfirbfir nti  on  is  not  i nmrtfmt ,  " 
sonar  is  presume!  to  ooernte  under 
condi t ions . 


1 .  ft  .  , 

noi s  e 


on  nr t i vo 
limited 


V'l  TR  i  ACT .  SOJROH  LRVr.L  A  -11)  DPI.T  RD  POP  RKVHR'3(db)  (0  = 
POP  n  JT) 

Lii  (  in)  AND  OLLT  I  30,0 

TUp-R  DL-VCR3  DJRVR  PART!.:  Act  i  v  e  surface 
RMT1-  R  PA  NOR  (nm)  ,  RLV'-M  i  (  db)  UApp; 

F.NTPR  PnVFRs  -300  TO  r'Fl.hTH  RA40F  TUTPY 
'’’IT1: A  TO  P0'->  OUT 

DATA  POINT:  -NO 

'•Ur!:T  prop  I.  IDS  0  IT  Vi;  U).  (I-  I  o )  :  n 


Multiple  PI.  cirvi  s  ore  available  if  desired,  hot  need 
tot  used  ( hows  v«  r ,  nt  least  one  PI.  cirv°  mist  he 

I  e  f  i  r  i  e  i  j )  , 


Any  'ronto'irs'  that  ere  not  lefinel  are  utilized  with 
jiv»n  3n  f  ti  3 1  vilu^s  that  effective]/  remove  then  fni 
r onsi  ler  at i on . 

( n )  fhe  relative  ooirin  ;  contours  ran  on  set  to  a 
constant  value  hy  n  on°  1  ine  innut  (  nrvy  relative 
o  e  ">  r  i  no  is  nil  ri  jhf)  such  ns: 

RUT'-R  'S'- PI'JCKde  O  ,  o'?  ~r  a  <■;  {1.F-IO  I  S::  (  lb )  ,  W(+-.3db) 

TRIPi.FS 

(  l:  ITuR  !’■'  fO  POP  )  IT) 

u-pirpp  opi.7 i  uni.'-'-Mo i u!:  =  -i no  to  ’)(-:l!-:tr  kmt»y 

DATA  POI  !T:  TL^J.^1 
DATA  POINT «  PUP 


i n r ; i i n  ; :  if  the  .oe  a  "Width  contour  is  not  defined, 
it  will  defowl t  to  zero,  with  the  effect  thnt  fh°re 
will  he  qo  interferin'!  shinning  noise  (which  us°s 
h e ;vrw i  d t h  in  the  r  nl  cul  nt  i  on  )  . 

(b)  The  UP  contours  nre  used  for  1  or o 1 i z o t i on  .  If  the 
locolizotion  is  not  oonloyed,  they  nay  h°  omitted. 
The  simplest  nontrivial  input  of  Sf*  contours 
requires  aQi 1  1  inn  of  innut,  na’n°ly,  n  sionnl  excess 
vnlue,  a  heirino  vnlue,  nnd  n  volw°  for  lonhdn. 
All  neon  siwnol  excess  vnlues  n.oov°  the  input 
sionnl  evpess  will  use  t'u  innut  values  for  henrino 
•in  I  lno.nln  while  vnlues  >elow  the  innut  si  inn! 
excess  will  have  z"r o  henriio  nnd  1  irlidi. 


/  3- 


-  s& 


I 


If  in  doubt '  the  contents  of  the  PROP  file  cen  be  reviewed  usinp 
LLOSij  or  LCON  options. 

i 

! 


the 
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Sensor  file  uaramet ers  lescribe  each  of  the  acoustic  sensors  and 
h  i  ]h  value  units  used  in  the  problem.  The  parameters  that  may  var/ 
with  tile  ere  descrioai  in  the  SFNS  file,  whereas  the  constant 
para  inters  that  depend  on  hardware  design  are  described  in  the  sensor 
cont  >urs  contained  in  the  TOP  files. 

The  number  of  sensors  can  only  he  chanqei  when  the  file  is  at  time 
ste>  zero.  Sensors  may  he  turned  on  and  off  at  each  tine  steo,  hut  the 
total  number  of  sensors  is  constant  throughout  the  oroolem.  Thus,  if 
it  is  planned  to  add  sensors  at  some  time,  these  should  he  included  at 
time  step  )  and  turne  1  off  if  not  yet  employed. 

Only  me  SFNS  file  may  he  declared  at  a  time,  hut  within  that  file 
many  sensnrs  and  other  task  force  units  may  he  incluiei. 

The  sensor  files  are  stored  in  the  user  directory  under  the  names 
'JP'lini  ,  S r;  J  S  b  h ,  ....  dilM.jbg.  hhen  IN  IT  is  executed  automatically  at 
the  start  of  the  nropram  run  or  later  on  as  an  option,  STUFF 'l  will  as< 
the  iser  to  specify  which  file  he  wants  to  load  with  the  followinj 
o  r  amm  t  s 


PUT':  {  SPh'SOU  F  I ! . ' ;  NIJMSF.N  (  1  -  >Q  )  :  1 


The  program  will  search  through  the  user  directory  for  the  specified 
file,  in  this  case  SFNSOI.  Ihen  SORFF.N  loes  not  find  SENSO],  it  will 
hel>  the  user  create  the  initial  file  data  (for  time  step  zero). 
Chanjes  to  the  file  arR  (one  hy  usinq  oroqram  notion  USH'J,  described  in 
Chapter  HI. 

File  , i-ame  and  time  parameters.  If  no  SENS  file  is  found,  the  user 
is  prompted  to  provide  the  inputs  necassary  to  construct  one.  The 
first  three  prompts  ares 


FNTFU  SFNSOU  i- ILF  NAMC  :^()  lO'iUOf  F-TELD 
CNTF  l  STArlT  fU'O  (  nr.  Hd,'H)s  hh  ,00.00 
FNTFd  DELTA  T  (hrs  )  : .  ?S 


The  name  of  the  sensor  f  i  1  “  will  apnesr  above  LSEN  outout.  The  start 
time  for  the  problem  is  then  entered  as  a  two-diait  day  number,  a 
two-li  lit  iour  numoer,  an)  a  t.wo-di  lit  minute  number.  Finally,  the 
us°r  is  asked  for  DELTAF  in  hours.  Mere,  fifteen  minutes  is  input  as 
b.db  hours.  Tiis  DFLTAT  represents  the  lenjth  of  a  tine  steo,  and  will 
be  used  to  time  step  the  screen  problem.  The  nropram  assumes  that  a 
constant  time  step  is  use!  throughout  the  enC0iinter. 

D la  des i  m a t i on  .  Next  the  followinj  o^ompts  will  anpea^i 


ENTER  INITIAL  PIM  COOK  0  (X,Y)  (nm)*  0*0 

ENTER  INITIAL  PIM  SPEED  ( lets  )  ,  HE  A  DING  (deg)t  10*0 


Her*  the  Initial  PIM  position  is  at  the  origin  end  it  is  moving  north 
at  I o  knots*  Throughout  this  volume  heading  is  in  degrees  clockwise 
from  north. 

HVU  def  i  ni t i on .  Next  the  HVU  parameters  are  defined. 


ENTER  THE  HVU  NO .  (  I  -  5)*  1 

ENTER  THE  HVU  LA  BE  I.  (ENTER  $$  TO  DELETE )  «  HVU?  I 

ENTER  HVU  INITIAL  COORDINATES  ( n n )  *  0*0 

ENTER  HVU  SOURCE  INDEX  AND  LEVEL  (db)(0=P0P  OUT) *  1.165 

ENTER  HVU  SOURCE  INDEX  AND  LEVEL  (db)(0=P()P  OUT)*  Q 

ENTER  THE  HVU  NO.  (I-  5)*  Q 


Jp  to  5*  HVUs  -nay  be  input  with  this  oration.  He  enter  HVU  index  of  I. 
The  1VU  label  is  used  only  for  printouts.  The  si  jnificance  of  "$$"  is 
expl  lined  in  option  PIM  described  in  Chapter  III.  Basically,  this  is 
use!  to  remove  an  HVU  that  was  previously  defined.  The  HVU  is  assume  i 
to  f o  11  ow  PIM. 

Th°  SCREEN  program  treats  HVUs  as  noise  makers  which  interfere 
with  the  detection  performance  of  the  other  screen  units.  The  levels 
of  noise  interference  are  indicated  in  the  next  user  responses.  There 
are  10+  possible  distinct  noise  indices,  corresponding  to  different 
sensor  acoustic  performance  characteristics  (narrowband  lines, 
broaiband,  active,  etc.).  For  a  given  use  of  SCREEN,  the  user  should 
establish  the  ilentity  of  each  index  and  then  input  at  this  ooint  the 
level  of  interfering  noise  this  HVU  contributes  for  that  index.  Note 
that  an  entry  of  7.ero  (0)  is  not  equivalent  to  no  noise  since  lecibel 
units  are  used.  Any  indices  which  are  not  explicity  declared  are  given 
default  values  which  are  interpreted  as  no  interference  for  that  index. 
Enterinj  an  HVU  number  of  0  causes  the  input  to  jo  on  to  sensor 
definition. 

Sensor  definition.  Sensors  are  defined  and  numbered  sequentially 
from  I  to  the  maximum  number  of  sensors  allowed  (currently  40+) .  These 
are  the  essence  of  the  SENS  file,  an!  therefore  their  innut  is 
described  in  some  detail. 

Description  of  a  given  sensor  is  defined  by  the  following  prompts 
and  responses* 


DO  YOU  N ANT  TO  DEFINE  MORE  SENSORS  (Y  OR  U):  X 


If  the  answer  to  this  nromnt  is  'Y',  then  the  program  requests 
iota  for  a  new  sensor.  The  sensor  is  added  to  the  end  of  the  existing 
list-  of  sensors  (if  any)  and  numbered  acc  ordi  nj  ly .  Sensor  or  ier  can  be 
cha.i.ei  with  option  USEN  described  in  Chanter  III?  the  sensor  number 
ietarmines  the  sequence  in  which  sensors  are  listed  in  option  LSEN. 

If  the  answer  to  the  nrompt  is  'N',  then  the  program  exits  sensor 
file  initialisation  -and  nrompts  the  user  to  ieclare  taraet  files  (see 
1  >  e  1  o  -i )  . 


knteg  genson  lmfl*  ($$=oflete)*  SEisa-iii 


fhe  sensor  ]  auel  aopears  in  the  LSEN  listings  uni  e  ss  the  sensor 
1  aoel  is  in  which  case  the  sensor  is  ooi  tted  from  listings  and  in 
adiition  is  considered  to  be  'off'.  Sensor  positions  that  are  reserve! 
for  r  if ire  use  can  be  Jefined  with  label  ' S S '  and  tyne  of  sensor 
specifi°i  ")'  (off)  which  can  then  b«  chan jed  lay  option  JSEN  when  it  is 
tin;  to  use  them.  (If  the  sensor  is  not  specified  as  ')  (off),  and  is 
later  turned  on  h/  removing  the  '$$'  with  a  name,  subsequent  detection 
an!  localization  ne  r  f  ormanc «  calculations  will  treat  thra  sensor  as 
o si o J  on  all  tne  time.  If  there  is  any  uncertainty  as  to  which  sensors 
are  being  evaluated  at  any  time  step,  the  answer  is  quickly  ietermined 
oy  looking  d.  the  LSEN  printout  for  that  time  step.) 


(-NT:d  TYPE  OF  SENSOd  (t>,  A,  I.,  ')):  £ 

ENTEd  INITIAL  CDOWPINATES  (X,Y)  (nm): 

ENTEd  SPEEP  (<ts)  AML  NEAPING  (de?)*  1  o.o 

ENTEd  N0I3E  dT  ANT  NOMINAL  SELE-NOI  Sc  LEVCL  (do)*  10.30 

EMTEP  SEN  SOUdCE  INDEX  A  ID  LEVEL  (do)(0=):  2 

RITE d  PL  NO.,  ASPECT  -JO.  .TOT  NOISE  NO.*  I  .  I  .  1 

ENTEd  LA 'Id  PA  ( M/hr )  ANP  SIGMA  (db)»  j_£2 

ENTEd  SCAN  TIME  AND  I NTEGdAT I  ON  TIME  (ml n. ) .  I .5 

ENTEd  PdOM  AS  I  L  ITY  SENSOd  IS  A  V  A  I  LADLE  (  RA  NGF  0- I  )  :  .05 


The  i  (entity  of  these  items  is  as  follows* 


Sensor  tvoe*  P  (Passive  Sensor) 

A  ( Act i va  Sensor ) 

L  (Active  Line  Array) 

0  ( Sensor  is  'off') 

fhe  )  is  us° !  to  allow  definition  of  a  sensor  that  may 
>  p  used  i  n  a  souse  juent  time  stem.  An  '  )'  sensor  is 
1  if"  I  in  I. SEN  unless  its  labR  is  '>$'  as  not°d  abov°. 


11  D»  Sensor  recognition  differential  (for  an  active 
sensor,  it  is  the  RD  that  aoplies  under  noise  limiied 
op  e  ra  t  on ,  R  P(  !1 ) ) . 

Nominal _ sel f-noise  «  Nominal  self-noise  at  the 

beamformer  output.  When  this  quantity  is  added 
algebraically  to  the  self-noise  contour  value  (in  PROP 
file),  it  gives  self-noise  at  a  given  relative  hearing. 

Sensor  noise _ i ndex _ and  1  eve! >  There  are  10*  noise 

indices  which  are  used  to  define  target  radiated  noise, 
self-noise,  and  interfering  noise.  A  single  index 
corresponds  to  a  particular  sensor  detection  mode, 
frequency  band,  etc.  If  this  sensor  radiates  noise 
which  can  interfere  with  other  search  platforms,  the 
noise  levels  are  entered  here  (in  the  same  way  as 
iescrihed  above  for  HV'Js).  S«lf  interference  is  handled 
in  the  self  noise  above,  not  here. 

RL  no. t  Propagation  loss  contour  number  for  this 
sensor.  This  defines  the  environmental  contours 
contained  in  the  PROP  file  to  be  used  for  this  sensor. 

Aspect  no. :  Sensor  contour  number  for  this  sensor. 
This  defines  the  set  of  sensor  contours  contained  in  th° 
PROP  file  that  apply  to  this  sensor. 

Target  noise  no.?  The  noise  index  that  corresponds  to 
this  sensor.  The  sonar  equation  computation  of  SE  uses 
this  index  to  determine  taroet  radiated  noise  as  well  as 
interfering  noise  from  other  sensor  platforms  and  HVUs. 

Lambda i  Number  of  i n fependent  looks  at  random  signal 
excess  per  hour  for  this  sensor. 

S i gpa s  Random  signal  excess  standard  deviation. 

Scan  time»  The  mean  rime  between  looks  at  a  given  part 
of  the  sensor  coverage  region  (minutes). 

Integratl on _ time*  The  sensor  integration  time 

( mi  nut  es ) . 

Probaoility  of  availability!  Probability  that  sensor  is 
operational  when  the  encounter  occurs  (this  has  to  do 
with  system  reliability). 


Each  of  these  items  can  vary  with  time  (except  the  sensor  label). 
If  changes  arp  desire  I  at  a  given  time  step  after  the  SENS  file  has 
been  created,  option  (JSEN  is  used.  The  specific  use  of  these 


parameters  in  describing  sensor  performance  is  given  in  Copter  II  of 
r  ef 1 r ence  [ a  I  . 


Sensors . _ subgroups. _ and  or owns.  A  typical  screen  is  composed  of  a 

rrrnber  of  logically  similar  collections  of  sensors.  The  orogram 
takes  a  Wantage  of  this  fact  oy  allowing  the  user  to  form  sensor 
subgroups  and  groups  hy  which  a  screen  can  he  established  by  moving 
around  olocks  of  sensors  rather  than  defining  every  one  individually. 

Thera  ar>'  three  levels  of  aggregation  in  iCUREiJ*  the  individual 
seos>r,  sensor  sup-groups,  anl  sensor  groups.  The  or  ler  and  manner  of 
iefinition  of  these  is  as  follows* 


(I)  Refine  the  sensors  in _ a _ suborn1  in .  The  first  sensor 

iefi  ied  is  the  "kingpin."  Its  coordinates  are  used  to 
iefiia  t,he  location  of  tfie  subgroup.  Oth°r  sensors  in  a 
suograup  are  define  i  relative  to  the  kingpin.  A 
subgroup  ran  consist  of  any  number  of  sensors  on  to  the 
program  limitations  on  total  .numbers  of  sensors.  Since 
the  sensors  tr°  numbered  in  order  of  inout,  the  first 
sensor  in  a  suogroun  is  also  the  first  listel  for  that 
subgroup  on  LbRM  listings  (unless  the  order  is  altered 
oy  1 1 N )  . 


(a>  '-lake  copies  of  the  define!  supprouo  to  form  a  oroun.  To 
nake  a  cony,  it  is  only  necessary  to  indicate  the  new 
coordinates  of  the  kinupin.  Other  sensors  are  then 
niece  1  in  the  same  relative  position  in  the  screen. 


( d)  hake  conies of. the group  .  The  coordinates  of  the 

'ingoin  of  the  first  define!  subgroup  become  the 
coordinates  of  the  grnun  kingpin.  Copies  of  the  group 
are  aade  oy  specifying  the  coordinates  of  the  groun 
kingpin.  All  other  sensors  in  the  group  are  olicei  In 
the  proper  position  in  the  screen  relative  to  the 
k  imp  in  . 


This  process  of  creatin;  sensor  orouns  is  only  possible  at  the 
time  when  the  kinupin  sensor  is  iefinel.  bubs eguent ly ,  the  program 
lose-;  track  of  kingpins  and  subgroups.  Croup  identities  are  retained 
for  another  purpose:  they  define  a  spatial  correlation  between 

seniors,  and  ar°  used  for  displays  of  group  performance  in  the  ^f’STKP, 
TT-> ,  CMPL,  MAr>,  an  i  MAPI,  options  described  in  Chapter  III. 

After  -  lei  i;  dug  a  sensor  with  the  above  sequence,  the  next  nromnt 

i  s : 


d4- 


MORE  SENSORS  IN  SUBGROUP  OF  GROUP  ( Y  OR  N) «  N 


Here,  a  response  of  'N'  causes  the  computer  to  go  to  the  next  level. 
If  a  'Y'  had  heen  entered,  the  user  would  first  he  asked  to  indicate 
definitions  of  the  group  correlations  for  the  group  being  created  an  1 
then  asked  to  enter  definition  of  all  aiditional  sensors  in  the 
sub  jroup. 

A  correlation  coefficient  is  in out  for  each  sensor  group.  In 
subsequent  calculations,  the  detection  probabilities  are  calculated 
usiij  the  correlation  number  to  interpolate  linearly  between  complete 
correlation  and  complete  independence  of  the  sensors  in  the  (jroup. 
Spec i f i ca 11 y ,  if  p(i)  and  p(d)  denote  th°  probabilities  of  detection 
assuming  complete  indepenlence  and  complete  correlation,  resoecti vely, 
then  the  probability  of  detection  for  the  jroup  with  correlation  number 
r  is  p  =  (1-r)  p(i)+rp(i). 

,Vhen  all  senrors  in  the  subgroup  h=>vp  been  innut,  the  nrogram  will 
oromn  t « 


ANOTHER  COPY  OF  S.'RGROUP  IN  GROUP  ( Y  OR  N>*  I 
ENTER  GROUP  CORRELATION  (RANGE  h- | ) :  ^ 


The  jroup  correlation  question  is  only  aske  i  if  the  s'Jbjroun  consists 
of  one  sensor.  If  the  subgroup  consisted  of  more  than  one  sensor,  this 
question  would  have  neen  answerel  prior  to  entering  the  parameters  of 
the  second  sensor  in  the  subgroup. 

If  a  copy  is  to  be  male,  the  program  will  prompt* 


EN-FR  INITIAL  X,Y  COORDINATES  (nm)  FOR  FIRST  SENSOR 
COORh INATE  PAIR*  0.15 


The  first  defined  sensor  In  a  suboroup  becomes  the  "kin  join"  for  that 
subjroup.  All  subsequent  subgroups  are  place!  mlativn  to  the 
coorlinates  of  the  new  position  of  this  first  sensor. 

After  all  copies  of  the  subgroup  hav°  been  male,  the  entire  grown 
may  dr  copied  following  the  prompt* 


ANOTHER  COPY  OF  SUBGROUP  IN  GRO  IP  (Y  OR  M ) *  N 


The  creation  of  new  conies  of  jrouns  is  similar  to  subgroups* 


M AKo  A’J')THH>?  COPY  OF  THIS  GROUP  (Y  OP  M )  s  X 

FNTF  R  rUTI  Af.  X.Y  COOP n I  M  ATF  >  (nm)  MR  FIRST  SFUSOR 

cooper  IMF  pair: 

MA'<-  A<)T!i!:R  COPY  OF  THIS  GROUP  (Y  OP  M):  N 


Uhen  jroun  copyinq  is  doiin,  the  proqram  returns  to  the  sensor 
definition  (startinj  a  new  subgroup  end  -700110). 

PO  YOU  JAM  TO  OFF  I  OF  MORF  SFNSORS  (Y  OP  '!)  :  N 


The  -answer  of  /,i'  to  the  shove  promnt  completes  construction  of 
the  sensor  f  il  «  st  t  i"»rt  st°p  z^ro.  The  s-nisor  file  is  completed  usin. 
notion  FSTFP  to  aJvanoe  it  end  option  to  modify  parameters  either 

it  t  i  n  step  >  or  1  iter .  Chapter  V  contains  an  ex  emnl  e  of  tl  •- 
recursive  use  of  T  STF  p  end  IS  -  4  to  r.omol  «»t  •»  the  definition  of  a  sensor 
fils. 

T!i  e  comoos  ition  of  sensor  pm-jos  can  bo  altered  in  JSFN.  TKe 
above  procedure  permits  jrouns  to  be  composed  of  copies  of  only  on  5 
type  of  subjroup.  A  ^or0  Comdex  jrom  structure  can  be  obtainei  by 
fordnj  temoorery  jroupinjs  in  I'lIT  end  then  combininp  them  into  on" 
jroun  usinj  USUI.  As  far  as  the  pro  iram  Ionic  is  concerned,  distinct 
jro  1  is  have  distinct  i  Jen  t.  i  f  i  cat.  i  >n  nimors  (list°J  in  LSFN).  This 
number  can  be  changed  as  i-sirei  in  JSFN .  In  particular  two  prouns  can 
be  combine)  by  7 iv in  7  tn°m  the  sane  aroun  number  or  a  sin-ale  arouo  may 
be  sal  it  by  -j  i  ‘/imp  part  of  th°  sensors  a  Jistinct  iro’in  number.  Sw> 
Chanter  V  for  an  ex-ande  of  co-noinin:  jrouns. 


-  Mb- 


TARO  _Fl.la~TaEJ.S-l— ELLg 


Tarqet  file  n  a  ramet. e rs  Ascribe  the  position,  course,  -m  1  soeei  of 
a  tarqet  and  also  its  various  raiiated  noise  levels,  Entries  are 
initially  made  for  time  step  O  an  i  then  the  TGTHP  and  OTAR  notions  are 
used  to  expand  the  tarqet  file  to  include  information  and  dgscrioe  the 
anproach  tactics  at  additional  time  steps. 

Tarjet  files  are  named  FARGO  I,  TARG02,  ....  FAIR  5  up.  dp  to  do 
target  files  may  b°  stor°  i  on  iisV  simultaneously  an!  multiple  target 
files  may  oe  loaded  into  the  nrojram  at  one  time.  Tho  user  specifies  a 
number  for  each  tarnet  file  he  wishes  to  load. 


ENTER  TARGET  FILE  No.  (!-  on):  j_ 


Her«  the  us“r  specified  tarpet  file  .uumrv-r  I.  If  there  is  no  file 
T  AS  >')  I  in  the  user's  ii  rectory ,  the  pro  iran  will  provide  the  following 
profits  to  create  the  time  zero  tar  :et  file* 


FNTER  DELTA  T  (hrs)» 

F 't'Pi’i  TARGET  L-MEId  TARGE  1*1 

ENTFR  INITIAL  TARGET  COOR)  (<,Y)  (nm):  0.20 

hntfr  initial  target  era  parameter:; 

2  SIG  :i— M  A  J  AXIS.  S-  H  I  N  AXIS(nm),  HRG  OF  -l  A.J  (  le  ?)  *  o  ■  2  .0 
Ed  TER  TARGET  MOTION  PAR  AT-TE  RS 

TARGET  V El.  (MANGE  RATE  <V/hr)»  1 
MEAN  TARGET  SPEED  C<ts),  HEADING  (  ieq)  *  1  o.  1  SO 
STANDARD  dev  in  tarjet  SPEED,  headinm 
ENTER  TGT  NOISE  INDEX  AND  LEVEL  (  ih)(0=)J  LJJF 
ENTER  TOT  NOISE  INDEX  AND  LEVEL  (in)(0=):  a 
ENTER  TARGET  FILE  N  ) .  (I  -  on):  j 


Here  DELTA  T  is  entered  in  hours.  Tha  user  will  uni  have  to  mit.pr 
DELTA  T  if  a  sensor  file  has  oeen  loaded  »  the  E-LTA  T  associate  !  witu 
the  sensor  file  will  be  use  J  an  i  this  nr o  apt  will  n  at  appear.  The 
DELF*  T  entere  i  here  must  oe  the  same  as  t  hat  in  my  sensor  f  i  1  •> 
defining  a  screen  which  this  tarjet  is  to  a  reproach .  Wnen  the  approach 
is  to  be  evaluated,  the  s°nsnr  file  .-,n  1  tar  ml  file  must  he  loade-j 
concurrently,  and  then  the  projram  will  refuse  to  load  tiv  tablet  file 
with  DELTA  T  iifferent  from  the  one  in  th«  sensor  filn.  The  label  for 

the  tarjet  will  appear  in  LTAR  listings  and  cm  tie  hlapi-  . 

The  in  i  t  i  a  1  position  ( SPA  renter)  of  the  tarjet-  is  mtoro  !  in  iv", 
Next  is  enters  j  the  tarjet  :jPA  paraneters:  the  p-sioma  semi  a  a  i  on  mi: 
length  in  nm,  the  2-sipms  semi  mi  nor  avis  leuith  in  n1 ,  m  i  t  h-’  an  tie  M 

the  major  axis  in  leqreos  cl  )cMis»  fro-’  north. 

The  tirjet  motion  n  ir-smeters  are  ent  ere  ■  ne*- 1. .  :;irst  is  t 


F/e  is/i 


expected  number  nf  times  the  target  will  change  velocity  in  one  hour. 
The  next  parameters  are  the  target  speed  in  kts  end  the  target  heading 
in  degrees  clockwise  from  north.  The  final  target  motion  parameters 
are  the  standard  deviations  in  target  speed  end  heeding.  Speed  and 
heading  are  assumed  to  he  normally  distributed  so  that  the  mean  and 
standard  deviations  completely  specify  their  distributions. 

The  final  set  of  inputs  are  indexed  target  radiated  noise  levels 
in  (  lo)  units.  Up  to  10*  of  these  may  be  input.  The  sensor  file  will 
contain  a  nois"  index  indicating  the  target  noise  level  it  is  trying  to 
Jet  *ct . 

\s  with  the  sensor  file,  this  completes  the  definition  of  the 
target  file  at  time  step  2ero.  The  rest  of  the  approach  tactics  are 
entered  using  options  UTAH  and  TSTKP,  described  in  Chapter  ITI,  as 
illustrated  in  Chapter  V. 

Fxit  from  target  file  construction  is  made  by  entering  a  zero 
target  file  number.  The  SCWGF-N  orojram  then  requests  the  specification 
of  output  device  and  then  proceeds  to  the  main  option  table. 


-f  ie. 


CHAPTER  V 

SIMPLE-  SCREEN,-  P  RQflLE  !il_QiIl_ElL£_liEE.HiaiXLQM 


This  chapter  gives  the  sequence  of  steps  involved  in  setting  up  a 
screen  problem.  The  screen  of  this  example  protects  a  carrier.  The 
screen  consists  of* 


4  surface  escorts  which  use  active  sonar. 

16  sonobuoys  in  two  flanking  fields  of  eight  sonobuoys 
each.  The  sonobuoys  are  narrowband  passive  processors. 

.3  Submarine  escorts  olaced  forty  miles  ahead  of  the  CV  and 
fifty  miles  abreast.  Each  submarine  has  a  narrowband 
nassive  and  broadband  oassive  nrocessor. 


Thr^e  noise  indices  are  used  in  this  example* 


1  =  Narrowband  passive  (detected  by  the  sonobuoys  and  SSNs) 

2  =  Broadband  passive  (detected  by  the  SSNs) 

5  =  Active  Target  strength  (detected  by  the  Surface  Escorts). 

The  sonobuoy  and  submarine  narrowband  detection  are  assumed  to  be 
against  the  same  radiated  noise  level. 


EoYLnoua&alaLJiLLs..  DaLialLLoa 


The  Ph?f)P  file  for  the  example  is  defined  in  the  followinq  session. 
The  identity  of  the  indices  for  the  propagation  end  contour  tables  is 
as  follows* 


HLoa-Laiax 

i 

? 

D 


CaaLou.ii_iad2ji 

1 

2 
B 
S 


Mint  it  y 

SSN  narrowband  sonar 
Sonobuoy  narrowband  sonar 
SSN  broadband  sonar 
Surface  active  sonar 


Momentary  on  the  input  sequence  is  qiven  following  the  input, 
o;,  iSi  SCREEN 

ENTER  ACOUSTIC  DATA  FILE  NO.  (l-oo)i  £ 

E'TER  PROP  {.OSS  CURVE  NO.  (I-  |b)i  ± 

ENTER  THE  PROP  LOSS  CURVE  LABRI. *  DDCZ  n.o.  SSN 
AYBIENT  NO  I  SR  (db)  i  62 

R  ITER  RANGE  (nm)  ,  PR  OP  LOSS  (db)  PAINS 
(ENTER  PROP  LOSS  -200  TO  ORLRTE  RANGE  ENTRY) 

( ENTER  'ENT'  TO  POP  OUT) 

OAT  A  POINT*  MM 
DATA  POINT*  S.85 
DATA  POINT*  I**! 

.......  (Data  points  omit.t.*»d  for  brevity) 

OA  i'A  JOINTS  S.ILD 

RNfRR  ACT.  SOURCE  LEVEL  AND  OELT  RD  FOR  REVERB  (db )  (0=  Exit.) 

LS  (db)  AND  'ELTRH*  Q 

This  nronaqation  loss  curve  is  for  the  narrowband  SSN  sonar.  The 
symbol  '0D07'  means*  receiver  is  deep.  the  source  is  deep  and  the 

curve  is  for  a  convar^enco zone  environment,.  This  designation  is 

purely  for  the  convenience  of  the  proqram  user  and  has  no  sipnificanc0 
to  toe  nrojram  operation. 

ENTER  PROP  LOSS  CURVE  NO.  (I-  1 O ) *  £ 

ENTER  TUE  PROP  LOSS  CURVE  LABEL*  £!2£ZL_aM*_&U!2¥. 

A'.HIENT  NOISE  (db)  «  6A 

ENTER  RANGE  (rm)  .  PROP  I. OSS  (db)  PAIRS 
(ENTER  PROP  LOSS  -200  TO  P6LETC  RANGE  ENTRY) 

(RjTRR  'END'  TO  POP  OUT) 

DATA  o 01  NT*  L*.M 
DATA  POINT*  4.0b 

.  (Data  ooints  omitted  for  brevity) 

DATA  POINT*  END 

ENTER  ACT.  SOURCE  LEVEL  AND  DFLT  RD  FOR  REVERB(dh)  (0=  Exit) 

LS  (db)  AND  DELTRD*  Q 


This  prooajation  loss  curve  is  for  the  narrowband  sonobuoys.  The 
symbol  'SDC7.'  means*  receiver  is  shallow,  the  source  is  deep  and  the 
curve  is  for  a  convergence  zone  environment. 


ENTER  PROP  LOSS  CURVE  NO.  (1-  IO)i  3 

ENTER  FOE  PROP  LOSS  CURVE  LABEL*  DDCZ  b.b.  S3H 

AMBIENT  NOISE  (db)  *  60 

ENTER  RANGE  (nm)  ,  PROP  LOSS  (db)  PAIRS 
(ENTER  PROP  LOSS  -200  TO  DELETE  RANGE  ENTRY) 

(ENTER  'END'  TO  POP  OUT) 

DATA  POINT*  I . .63. 

DATA  POINT*  2 . . 70  . 

.  (  Data  points  omitted  tor  brevity) 

DATA  POINT*  END 

ENTER  ACT.  SOURCE  LEVEL  AND  CELT  RD  FOR  REVERB (db)  (0=  Exit) 

LS  (db)  AND  DELTRD*  0 

This  nropagation  loss  curve  is  for  the  SSN  broadband  sonar.  The 
symool  'DDCZ'  has  the  seme  meaning  as  in  curve  one  above. 

ENTER  PROP  LOSS  CURVE  NO.  (I-  |0)s  5 
E  ITER  THE  PROP  LOSS  CURVE  LABEL*  SPCZ  Act.  Surf. 

AMBIENT  NOISE  (db)  *  6Q 

ENTER  RANGE  (nm)  ,  PROP  LOSS  (db)  PAIRS 
(E  ITER  PROP  LOSS  -200  TO  DELETE  RANGE  ENTRY) 

(ENTER  'END'  TO  POP  OUT) 

DATA  POINT*  I . .63. 

DATA  POINT*  B.  .9/.0 
DATA  POINT*  5.0.R5. 

DATA  POINT*  /.O.  101  . 

DATA  POINT*  27.0. 1  I B.O 
DATA  POINT*  10.. 02. 

DA  FA  POINT*  32. ■  I  13. 

DATA  POUT*  32  .0.03. 

DATA  POINT*  5.HD 

ENTER  ACT.  SOURCE  LEVEL  AND  DELT  RD  FOR  REVERB(db)  (0=  Exit) 

LS  (db)  AND  DELTRD* 

ENFER  REVERB  CURVE  LABEL*  Active  Surface 

ENFER  RANGE  (nm)  ,  REVERB  (db)  PAIRS 

ENTER  REVERB  -200  TO  DELETE  RANGE  ENTRY 

ENTER  'ENIY  TO  POP  OUT 

DATA  POINT*  I .50 

DA  FA  POINT*  1^.40 

DATA  POINT*  5.U0 

DATA  POINT*  1.0*0 

DATA  POINT*  E&D 

ENTER  PROP  LOSS  CURVE  NO.  (I-  10)1  0 

This  pronagation  loss  curve  is  for  the  surface  escort  active 
sonar.  The  symbol  'SDCZ'  has  the  same  meaning  as  in  curve  two.  Since 
the  highest  range  value  entered  is  32  miles,  the  oropagation  loss  curve 
is  truncated  at  this  point.  There  is  no  active  detection  capability 
beyo  id  32  miles. 

Entering  zero  (O)  Dropagation  loss  curve  number  directs  the 
program  to  the  aspect  contour  inputs. 


ENTER  ASPECT  CONTOUR  NO.  (1-20)*  1 
E  N  TER  THE  ASP  ROT  CONTOUR  LABEL*  a*.ij_Li02._i.GLay 
ENTER  DIRECTIVITY  INDEX  (db)  *  IQ 

RiJTRR  BEARING* deo) .  DELTA  SELF-NOlSE(db) ,  BW(+-3db)  TRIPLES 
(ENTER  'EM  O'  TO  ) 

(ENTER  DELTA  SELF-NOISE  =  -inn  TO  DELETE  ENTRY 
DATA  POINT*  RQ.Q.6 
DA  T A  POINT*  I  is. 0.6, 2 
DA  r  A  POINT*  I  ?0. 0.6.0 

.  (Date  ooints  omitted  for  brevity) 

DATA  »oiNT*  iiiiD' 

ENTER  REFERENCE  SEA ‘UNI  DTD  (+-3  db  DORN)*  6 
ENTER  SE.SIO.  BRO,  RELAX. TIME  (min)*  -LOtLljJO 
ENTER  SE, SIC. BRO, RELAX. TIME  (min)*  10.3.15 
ENTER  SE.SIO.  BRO,  RELAX. TIME  (min)*  <").*.  15 
ENTER  SE.SIO.BRO, RELAX. TIME  (min)*  EiD 
ENTER  SE,  SIS. RANGE  (yds).  RELAX. TIME  (min)*  END 


This  is  thp  conto'ir  definition  for  the  SSN  narrowband  1  inp  array. 

ENTE !  ASPECT  CONTOUR  JO.  (1-20)*  j 

ENTER  THE  ASPECT  CONTOUR  LABEL*  b.b.  Dull  Passive 

E  l  PER  DIRECTIVITY  INDEX  (do)  *  2Q 

ENTER  BEARINS(dem) ,  DELTA  SELF- No  I SE( do) .  BW(+-3db)  THIELES 
(ENTER  'END'  TO  POP  OJT) 

( ERIE N  DELTA  SELF-NOISE  =  -I  on  TO  DELETE  ENTRY 

DATA  POINT*  )  .0 . 5 

DATA  POINT*  120.0.5 

DATA  POINT*  240.0.5 

DATA  POINT*  I50.d0.5 

DATA  POINT*  210. BQ. 5 

DATA  POINT*  END 

ENTER  REFERENCE  HEAMWI  DTD  (+-B  dh  DOWN)*  5, 

El  TER  SE.SIO.  BRO,  RELAX. TIME  (min)*  zUIuZa.32 
ENTER  SE.SIO. BRO, RELAX. TIME  (min)* 

ENTER  SE.SIO.  BRO,  RELAX. TIME  (min)* 

ENTER  SE.SIO. BRO. RELAX. TIME  (min)*  LQ.^^1^ 

ENTER  SE.SIO. BRO, RELAX. TIME  (min)*  £NQ 

ENTER  SE.  SIO. RANGE  (yds),  RELAX. TIME  (min)*  ENQ 

This  dpfinas  thp  contours  for  the  SSN  broadband  array.  The  1 arop 
'self  noise'  netween  relative  bearings  150  ani  2 1 0  reoresent.s  the 
baffles  area  of  the  sonar.  Tha  baffles  are  inserted  between  the  array 
and  the  ship  to  shieli  out  ship  noise.  The  effect  is  to  make 
detections  in  the  baffle  r°pion  nearly  impossible. 

E 'TER  ASPECT  CONTOUR  MO.  (l-20)«  ^ 

ENTER  THE  ASPECT  CONTOUR  LABEL*  Act.  Surf.  Hull 
ENTER  DIRECTIVITY  INDEX  (db)  *  32. 

ENTER  DEARING(dep) ,  DELTA  SELF-NO ISE(db) ,  BW(+-3ib)  TRIDLES 
(ENTER  'END'  TO  POP  OUT) 

(ENTER  TILT A  SELF-NOISE  =  -IDO  TO  DELETE  ENTRY 


-  OR- 


L 


DM' A  DO  ITT*  O.O.IO 
DATA  POINT*  120.0.10 
DATA  POINT*  240.0. 1 0 
DATA  POINT*  150. dO.  10 
DATA  POINT*  2 10. an. 10 
DATA  POINT*  E£LD 

ENTER  REFERENCE  BEAMWIDTH  (+-1  db  DOWN )  *  IQ 

ENTER  5E.SI0.dR0, RELAX. TIME  (min)*  -10. 15.10 

ENTER  SE.SIO.dRG, RELAX. TIME  (min)*  -5.3.  10 

ENTER  SE.SIO.dRG, RELAX. TIMS  (min)*  0.5. 7. 5 

ENTER  SE.SIO.dRG, RELAX. TIME  (min)*  10.4.1.5 

ENTER  SE.SIO.dRG, RELAX. TIME  (min)*  £NQ 

ENTER  SE.  SIS. RANGE  (yds),  RELAX. TIME  (min)*  r±Q*.Z5.QJL2Q 

ENTER  SE.  SIG. RANGE  (yds),  RELAX. TIME  (min)»  0.250.10 

ENTER  SE,  SIG. RANGE  (yds),  RELAX. TIME  (min)*  10. I  00.  I 

ENTER  SE,  SIS. RANGE  (yds).  RELAX. TIME  (min)*  END 

This  defines  the  contours  for  the  active  sonar.  Note  that  for 
active  sonars  the  contours  for  ranje  si  jma  and  lambda  have  meaning. 

ENTER  ASPECT  CONTOUR  NO.  (1-20)t  2 

ENTER  THE  ASPECT  CONTOUR  LABEL*  n.h.  duov  Pass  Omni 
ENTER  0 1  RECTI  V  ITT  INDEX  (db)  *  Q 

ENTER  dEARING(de3) ,  DELTA  SELF-NO  I SE( db ) .  dW(+-ldb)  TRIPLES 
(ENTER  'END'  To  ) 

(ENTER  DELTA  SELF-NOISE  =  -1 00  TO  DELETE  ENTRY 
DATA  POINT*  END 

ENTER  REFERENCE  BEAMWIDTH  ( +-.1  db  DOWN)*  0 
ENTER  SE, SIG. BRG. RELAX. TIME  (min)*  Etil2 
ENTER  SE,  SIG. RANGE  (yds),  RELAX. TIME  (min)*  EMD 
ENTER  ASPECT  CONTOUR  NO.  (1-20)*  Q 

The  last  contour  definition  is  for  the  oassive  sonobuoys  which  are 
omnidirectional.  Since  the  default  contour  values  lead  to  an  omni 
sensor  which  is  ambient  noise  limited,  it  is  unnecessary  to  ent»r  any 
values  except  directivity  index,  which  is  of  course  zero. 


By  exercising  option  LLOS  and  LOON,  it  is  nossiole  to  lisplay  the 
contents  of  the  PROP  file  defined  above.  The  outout  is  shown  in  the 
following  figures. 
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PROPAGATION  LOSS  CURVE  ‘JO.  I  D[)CZ  n.h.  SSN 


PROPAGATION  loss  om*  NO.  y  SDC?  n.b.  Buoy 


♦  !  +  J  **+  ;  444 »  4  44  *  444  •  ♦♦♦!  444*  +  44 1  444 »  444 »  444 1  4441  444  J  +++ !  444  *  444  *  444  |  444  |  -*•♦♦!  444 }  +  +  +!  4441  444!  444 1  444  j  444 1  4-4-+  j  4- 4-4-  *  444 »  4*44 » 


F1GUPE  V-3 

PWPWVriOH  LOSS  CUPVF  MO.  3  DDCZ  b.h.  SSM 
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f?Ez  VE  PrJH  W  AT  I  f  )M  CUNVE  NO.  15  Active  Surface 


Not^  that  the  plotted  value  in  the  reverberation  curve,  Figure  V-5,  is 
the  algebraic  sum  of  the  input  reverberation  and  the  delta  recognition 
differential  for  the  reverberation  limited  case. 
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DELTA  LN-MDI  (HR) 
.0 +  **+•*• 

I  .0+ 

I  .  d  + 

I  .  /  + 

1 .6+ 

1  .5  + 

I  .4  + 
i  ..3  + 

I  .3  + 

1.1  + 

I  .0+.  * 

->.9  + 


£IiILLR£_V^ 

ASPECT  C0MT0JR  NO.  I  n.h.  Line  Array 
01  RECTI V IT/  INDEX-  10 


**★ 


* 


o.d  + 

o.  /  + 
).6+ 
0.5  + 
1.4  + 
o.  3  + 
').:?  + 
O.  I  + 


)  .0+  . 

+  !  ++  +  ++++++!  +++►+++++!  ++++  +  +  +  •*■+!  +  +++  +  ++++!  +++  ++++++!  ++  +++++++! 

O  60  IPO  1 50  P40  300  360 

N^LATI VF  3EAP I  40  (  OF' ORFFS  ) 


This  contour  indicates  slijhtly  nore  self-noise  in  the  direction  of  the 
towi  :\j  so  marine  . 
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FIGURE  V-7 


re  am  w  i  rrru 


( DEGREES) 


49.+.  * 

46.+ 

14.  +  * 

42.+ 

40.  +  * 

19. + 

16.  +* 

14. + 

32.+ 

10.  +  * 

19.  +. 

16. + 

14. + 

11. + 

10. + 


+  .  + 


*  * 


*  +  * 


*  * 


+ 


* 


★ 


I  9.+ 
16. + 


14.+ 

I  2 .  +  * 

1  0 . +  ** 


* 

★ 


★ 

★  ★ 


9.+.  *+.  .  **  .  *+  .  .  ** 

6.+  ************  ************ 

+  !  ++++++  +  ++'  +++++++++I  ++++++f++|  +f+f+++++l  +++++++++;  ++  +++++++; 

0  60  120  190  240  100  160 

RELATIVE  IE AR I  MO  (DEGREES) 


This  beamwidth  conto'ir  for  the  line  array  has  the  smallest  beams 
oer.jendicul  ar  to  the  array  and  larjer  ones  on  the  ends. 


EmLML.v^ 


SIGMA  SOWING  'JO.  I 
EEFEMv'JOE  BEAMNIOTW  4 


(  DEGREES) 

I  5.0  +  . 

I  4  .  5  + 
14.0  + 

I  J.4  + 

I  4  .0  + 

I  J.5  +  . 

I 2  .0  + 

I  i  .5  + 

I  I  .0  + 

14.5  + 

I  ).o+. 

0.5  + 

>.0  + 
o.5  + 

4.0  + 

/ .  5  +  . 
/.0  + 

4.5  + 

4.0  + 

4.5  + 

4 . 0  +  . 

1.5  + 


★ 

* 


.  .  . 
+ 


* 

* 


* 


* 

+* 

.  ** . 
+ 


1.0  + 

J.5  + 


** 

+* 


<.o  +  ****** 

+  !  ++++!++++!  ++++!  ++++'  ++++  ;  +<-++' 
-15-10  -5  O  5  |0  15 
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FIGURE  V-9 

LAMBDA  BEARING  NO 


( *4 I MUTES ) 

30.0+ .  ★ 

25.5  + 

2Q.O  + 

2d. 5+  + 

2  3.0  + 

2 / .5+. 

2  7.0+  * 

26.5  + 

26  .0  + 

25.5+  * 

25. 0+. 

24.5  + 


24  .0  + 

25.5  + 
25.0  + 
'L2.5  +  . 
22.0  + 

21.5  + 

21  .0  + 

20.5  + 

20. 0+. 

15.5  + 

I  5.0  + 

16.5  + 

I  5.0  + 

I  /  .5  +  . 

I  /.0  + 

I  o.5  + 

16.0  + 


★ 


* 


.  .  .  .  . 
* 


★ 


* 


I  6 . 5  + 

1 5 .0+ .  ,  .  *+★★*+★+★★*★**★* 

+  !  ++++!  +  +  ++!  ++++!  ++++*  ++++  •  ++++! 
-15-10  -5  O  5  10  15 


SE 
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ASPECT  CONTOUR  Nf).  3  h.b.  'lull  Passive 
DIRECTIVITY  INDEX=  30 

fFLTA  LN-NPI  (03) 

'jO *  +  #  #  .  #  # 

/5.+ 

/n.  ♦ 

3  h .  +  *  * 

nD.  * 

35.  + 

■)0 .  +  +  ♦ 

15.+ 

10. + 

15. + 

30. +.  .  .+  .  +.  . 

35.  > 

’0.+ 

I  5 .  +  *  * 

10. + 

5.+ 

O.  ♦  +  *+  +  +  +  +  ♦*  +  *■*•  +  -*♦+*■•*■*+•*  +  +  +  ♦  +  *  +  ++*  +  +  •*■+***  +  +  * 

+  •  +♦-*■++++++!  +  +  +  +  +  -f+++!  +  ++♦++  +  ■*■♦•  +  +++  +  +++  +  '  +++++++++|  ++•♦•+♦♦+++! 

o  60  130  I  30  340  3  00  360 

RELATIVE  BEARING  (DEGREES) 


lhis  self-noise  contour  -nodels  the  naffle  ire^  on  the  hull  array  by 
'jreatly  increasin';  the  self-noise  in  that  reoion. 


REA'IWI  OTH 


( DEGREES) 

+  !  ++♦+++++♦!  ♦  ♦  +  +  +  •*■•♦■-*■♦!  +++++++++J  +  +  +  «.  +  ++++!  +++++++++I  +++++++++; 

0  60  no  180  340  300  360 

RELATIVE  SEARING  (DEGREES) 


The  oeaowiit.h  is  constant  for  the  hull  array 


STGMA  BEARING 
REFERENCE  BEAMWI 


(DEGREES) 

2.00+. 

.  05  + 

.  00  + 
.85+ 

.HO  + 

.75+. 

.  /  0  + 

.  65  + 

.  60  + 

.55  + 

.50  +  . 
.45  + 

.  40  + 

.15  + 

.30  + 
.25+. 

.  70  + 

.  I  5  + 

.  IO  + 

.05  + 

.0O  +  . 
1.05+ 

O.  QO  + 
0.85  + 
0.80  + 
0.75+. 
o.  70  + 

) .  65  + 
0.60+ 
0.55  + 
0.50+, 


*. 


....  ++**★+ 
♦  !  ++++; ++++• +  ++♦• +++  +  ; ++++;++++; 
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EiauREJH3 


LAM 3 DA  HSMIHG  NO. 


EmUR!i_.izI4 


ASPECT  CONTOUR  No.  5  Act.  Surf.  Null 
DI RECTI VITf  I NOEX=  20 

PRLTA  LN-MPI  (W) 

-SO .  +  .  ,  .  ★  .  . 

lb.  + 

7  0 .  + 

65.+  +  ★ 

60.  + 

55.  + 

50. +  *  * 

45.  + 

10.  ♦ 
i5.  + 

20 .  + .  .  .  *  .  *.  . 

75.  + 

20. + 

1 5 .  +  *  * 

I  0.+ 

5.  + 

0  .  +  ★■**★**++•***■■***•+★-*•*★★★  ******  ***■*■*■*******+* 

+  !  ++  +  ++++++•  ++  +++  +  ■*•++!  +++f++f++!  +4-+++++++J  +++++++++!  ++ +++++♦+ ; 

0  60  120  180  240  200  .260 

RELATIVE  FARING  (  DEGREES ) 


EiliLLRti-V^ 

BEAMIVIOTH 


(  DEGREES) 

I  o ,  +*★•+★★★++★*★*★*★★★★+  ★★★+★**★+**•*■★+■***■*+**•*•*+****■****★★+**+**★ 

+  !  ++++++♦++!  +++++++++»  +♦+■*■+++++!  +  +  +  f+++++|  +++++♦+++!  +++++++++; 

0  60  120  180  240  2 00  260 

ECLATIVF  BEARING  (  DEGREES ) 
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EiaME-VzI6 

SIGMA  BEARIMG  MO.  5 

REFERENCE  BEAMWI DTK  10 


(  'AGREES) 


IB. n+. 

A  .  •  . 

• 

• 

14. B* 

1  4.0  + 

1  J .  B  + 

* 

1 .1  .0  + 

IC.5+. 

.... 

• 

• 

1  .0  + 

* 

1  1  .5  + 

1  1  .0  + 

* 

1  ’1.5  + 

1  >.o+. 

.... 

• 

• 

R.5  + 

+ 

0.0  + 

5. 5  + 

1.0  + 

★ 

/.  5+. 

.  .+  *  . 

• 

• 

I.n  + 

★* 

6.5  + 

* 

6  ,0  + 

** 

5.5  + 

** 

B.0+. 

.  .  .  *** 

• 

• 

4.5  + 

++ 

1 .0  + 

+! 

++++ !  ++++  •  ++++»  ++++•  + 

+  ++  »  +H 

h  +  +  ! 

-15 

-10  -5  0  5 

in 

15 

SE 
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EmLIEE_v^II 

LAMBDA  SEARING  NO 


( M I  NOTES ) 

JO .  +.  * 

>0.+ 

>H.  + 

!  7 .  + 

•?6.  +  * 
25.  +  . 

2  4 .  + 

23.+ 

?2.  +  * 
2  I  .+ 

?0.+. 

I  0.+ 


I  8.  +  * 

I  7.+ 

I  6.  + 


I  5.  + . 
I  4.  + 

1  3 .  + 

I  2.+ 

I  I  .  + 
10. +  . 
9.  + 
8.+ 
7.  + 


+ 


+ 

** 

+■*• 

*+* 


6.+ 

5.+. 

4.+ 


+  + 

**★  . 
*★ 


3.+ 

+! ++++ • 


++++!  ++++! ++++' +++•*■! +  +++' 


-15-10  -5  0  5  in  15 
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SIGMA  RAUGE  NO.  5 


(  MWDS) 

too .  * .  *  «  #  «  «  • 

/O0.+  + 

550.*  * 

5  10 .  +  * 

550 .  ♦  * 

5  00 .  +  .  .  +  .  .  .  . 

»so.+  * 

100.  +  * 

1  >0  .  +  * 

JOO.+  * 

2  >0 ,  +  .  .  .  **  .  .  . 

;>no.+  ■+** 

I  50 .  +  ***+ 

IO0.+  ++*+*++ 

+  J  +*++  »  +  ++*  i  +  +++  J  +  *++'.  +  +  ++  1  +  +  *+! 

-15-10  -5  0  5  |D  15 

S>: 


The  active  sensor  her,  si^me  ren^e  ervl  lenbie  ren^e  contours 

EL2UiiE_Vc:I2 


LAMBDA  RANGE  Nf). 


(MINUTES) 

J0.  +  . 

I  0.  + 

I  B.+ 

I  /.+ 

I  5.+ 

I  o .  +. 

14.* 

I  3.  + 

I  2.+ 
II.* 
10.*. 
R.+ 
d.+ 
l.  + 

6 .  * 
h .  *. 
4.* 

3.+ 

*!  +* 
-15 


****** 

►*!  +*+*! +♦+*• +*++• **+*» 

-5  0  5  ID  }5 
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lojLLLaIJiaas.aji_Eili_DatiaiJLiaii 

The  following  sequence  of  operations  define  the  sensor  screen. 
Commentary  on  the  input  sequence  is  qiven  followinq  each  block  of 
input . 


ENTER  ACOUSTIC  DATA  F I  LB  NO.  ( 1 -QQ ) *  O 
ENTER  SENSOR  F ILF  NUMBER  (1-90)*  1 
ENTER  SENSOR  FILE  NAMEiA  TYPICAL  SENSOR  SCREEN 
ENTER  START  UTG  (  PD.  UH ,  M'< )  : 

ENTER  DELTA  T  (hrs)  :,25 

ENTER  INITIAL  PIN  COORD  <X,Y>  (nm):  0 xD. 

ENTER  INITIAL  PIM  SPEED  ( kt  s )  ,UEA  DING  (deg):  20.0 

Note  that  no  acoustic  file  is  needed  to  set  up  the  screen 
formtion.  The  values  of  DELTA  T  and  PIN  are  chosen  for  convenience. 
Generally,  DELTA  T  will  ne  selected  to  sten  the  problem  in  snail  enough 
tine  intervals  to  provide  sufficient  flexibility  in  Ascribing  the 
sensor  and  tarjet  tactics,  e.q.,  course  ani  sneer!  changes,  sorint  drift 
cycles,  sonohuoy  replacement,  etc.  There  is  no  need  to  be  concerned 
about  tine  steps  that  are  too  large  and  permit,  a  target  to  7  jump'  over 
a  CT .  The  relative  target  sensor  motions  during  detection  and 
localization  evaluation  are  subdivided  so  that  no  point  on  a 
propagation  loss  curve  is  skioped  over.  As  noted.  PIM  speed  is  20 
knots . 

EJTER  THE  HVJ  NO.  (I-  5):  1 

ENTER  THE  HVIJ  LABEL  (ENTER  $$  TO  DELETE):  CARRIER  ( CV ) 

ENTER  HVU  INITIAL  COORDINATES  (nm):  O^Jh 
ENTER  UVU  SOURCE  INDEX  AND  LEVEL  ( db) ( 0=Exi t ) :  I  .  I6B 

ENTER  dVU  SOURCE  INDEX  AND  LEVEL  ( db) ( 0=Exi  t ) :  2.  1  20 

ENTER  UVU  SOURCE  INDEX  AND  LEVEL  ( db)  ( o=Exi  t )  :  O 

ENTER  THE  HVU  NO.  (I-  5):  Q 

The  HVU  is  arbitrarily  set  at  the  PIM  position.  The  carrier 
provides  noise  interference  at  each  of  the  two  Dassive  noise  indices, 
but  not  at  the  active  index. 

DO  YOU  WA NT  TO  DEFINE  MORE  SENSORS  (Y  OR  N):  X 
ENTER  SENSOR  LABEL,  ( $S=OELETE) »  Surf.  Act.  Escort 
ENTER  TYPE  OF  SENSOR  (P,  A,  L.  O):  A 
ENTER  INITIAL  COORDINATES  (X,Y)  (nm):  t2^L 
ENTER  SPEED  (kts)  AND  HEADING  (de?):  20.0 
ENTER  NOISE  RD  AND  MEAN  SELF-NOISE  LEVEL  (db):  1 0.2b 
ENTER  SEN  SOURCE  INDEX  AND  LEVEL  (  !b)  ( 0=Exi  t )  *  iTlbo 

ENTER  SEN  SOURCE  INDEX  AND  LEVEL  (  db)  (  0=Exi  t )  :  2.115 

ENTER  5CN  SOURCE  INDEX  AND  LEVEL  ( db)  ( D=Exi  t )  :  O 

ENTER  PL  NO.,  ASPECT  NO..TGT  NOISE  NO.:  S.5 .5 
ENTER  LAMRDA  (#/hr)  AND  SIGMA  (db): 

E NTER  SCAN  TIME  AND  INTEGRATION  T  IMn  (min):  10.3 
ENTER  PROBABILITY  SENSOR  IS  AVA IL ABLE ( RANGE  0-1)*  ^rt 


III- 


The  active  PL, etc 


are  all  index  ‘i  (purely  for  convenience) 


MORE  SENSORS  IN  SUBGROUP  OF  GROUP  (Y  OR  N)» 
ANOTHER  COPY  OF  SUBGROUP  IN  GROUP  (Y  OR  N ) * 
MAKE  ANOTHER  COPY  OF  THIS  GROUP  (Y  OR  N)t  X 
ENTER  INITIAL  X,Y  COO  RUINATES  (nm) 
COOHOINATE  PAIR* 

MAKE  ANOTHER  COPY  OF  THIS  GROUP  (Y 
ENTER  INITIAL  X.Y  COORDINATES  (nn) 
COORDINATE  PAIR* 

MAKE  ANOTHER  COPY  OF  THIS  GROUP  (Y 
ENTER  INITIAL  X.Y  COORDINATES  (nm) 
COORDINATE  PAIR* 

MAKE  ANOTHER  COPY  OF  THIS  GROUP  (Y 
Dr)  YOU  WANT  TO  DEFINE  MORE  SENSORS 
ENTER  TARGET  FILE  NO.  (I-  90)*  Q 
ENTER  FILENAME  FOR  OUTPUT  (C  for  console)* 


N 

a 


FOR  FIRST  SENSOR 


OR  N )  *  X 
FOR  FIRST 

OR  N)*  X 
FOR  FIRST 


OR 
( Y 


N)  * 
OR 


li 

M)  * 


SENSOR 


SENSOR 


The  first  sensor  has  been  copied  in  each  of  the  remaining  three 
surface  escort  locations.  After  defining  the  surface  escorts  the  user 
deci  led  to  exit  without  loading  a  target  file.  Recall  that  a  SENS  file 
can  oe  established  either  in  INIT  or  in  USEN  (at  time  step  0).  In  this 
example,  the  rest  of  the  file  will  be  established  in  USEN.  In  the  last 
statement  the  user  has  specified  that  all  output  would  appear  on  the 
user  terminal. 


SELECT  MODE  (HELP  GIVES  LIST)*  USEN 
ENTER  KEY  (14  GIVES  LIST)*  1 

PIC;*  KEY  0  TO  4,  0=EXIT  I  =NAME  TIME 
E=PIM  T=HVU  4=SEN 
ENTER  KEY*  4 

DO  XOJ  WANT  TO  DEFINE  MORE  SENSORS  (Y  OR  N)*  X 
ENTER  SENSOR  LABEL,  ($$  =  DF.LETE)«  Omni  Sonohunv 
ENTER  TYPE  OF  SENSOR  (P,  A,  L,  0)*  £ 

ENTER  INITIAL  COORDINATES  (X.Y)  (nm)*  -PQ.PO 
ENTER  SPEED  (kts)  AND  HEADING  (deg)* 

ENTER  NOISE  RD  AND  MEAN  SELF-NOISE  LEVEL  (db)* 

ENTER  SEN  SOURCE  INDEX  AND  LEVEL  ( db) ( 0=Ex  it )  *  Q 
ENTER  PL  NO.,  ASPECT  NO . .TOT  NOISE  NO.*  P.2.1 
ENTER  LAMBDA  (#/hr)  AND  SIGMA  (db)*  1^9 
ENTER  SCAN  TIME  AND  INTEGRATION  TIME  (min)* 

ENTER  PROBABILITY  SENSOR  IS  AVAILABLE(0-| ) t  .75 

This  defines  the  'kingpin7  sonobuoy  of  the  left  (port)  flanking 
sonouuoy  field.  The  sonobuoy  is  stationary  in  the  water  and 
effectively  radiates  no  noise.  Noise  index  one  (1)  is  assigned  to  the 
narrowband  frequency  which  the  sonoouoy  detects. 

MORE  SENSORS  IN  SUBGROJP  OF  GROUP  <Y  OR  N)  i  £j 

The  vertical  row  of  four  buoys  is  defined  as  a  group  for  purposes 


of  constructing  the  fields.  This  group  definition  will  he  changed 
oelow . 


ANOTHER  COPY  OF  SUBGROUP  IN  GROUP  (Y  OR  N)  :  X 
ENTER  GROUP  CORRELATION  (RANGE  O-l):  ^ 

ENTER  INITIAL  X,Y  COORDINATES  (no)  FOR  FIRST  SENSOR 
COORDINATE  PAIR:  -20. 1 S 

ANOTHER  COPY  OF  SUBGROUP  IN  GROUP  (Y  OR  N) :  X 
ENTER  INITIAL  X.Y  COORDINATES  (nm)  FOR  FIRST  SENSOR 
CO  ) RUINATE  PAIR:  -20.  10 

ANOTHER  COPY  OF  SUBGROUP  IN  GROUP  (Y  OR  N) :  X 
ENTER  INITIAL  X.Y  COORDINATES  (nm)  FOR  FIRST  SENSOR 
COO  1DI NATE  PAIR:  -20. S 

A N  ) T HE R  COPY  OF  SUBGROUP  IN  GROUP  (Y  OR  M) :  N 

MACE  ANOTHER  COPY  OF  THIS  GROUP  (Y  OR  N):  X 
ENTER  INITIAL  X.Y  COORDINATES  (nm)  FOR  FIRST  SENSOR 
COORDINATE  PAIR:  -I  7.5. 1 7.5 

MAKE  ANOTHER  COPY  OF  THIS  GROUP  (Y  OR  N):  X 
ENTER  INITIAL  <,Y  COORDINATES  (nm)  FOR  FIRST  SENSOR 
COORDINATE  PAIR:  17. S.  I  /. S 

MAKE  ANOTHER  COPY  OF  THIS  GROUP  (Y  OR  U):  X 
ENTER  INITIAL  X.Y  COORDINATES  (nm)  FOR  FIRST  SENSOR 
COORDINATE  PAIR:  20. 20 

MAY  i  ANOTHER  COPY  OF  THIS  GROUP  (Y  OR  N )  »  JN 
DO  YOU  RANT  TO  DEFINE  MORE  SENSORS  (Y  OR  N ) :  N 

PICK  KEY  0  TO  4,  D=EXIT  1  =  1  A ME  TIME 

?=PIM  3=HV  J  4  =  SEN 
ENTER  KEY:  Q 


The  vertical  rows  of  buoys  are  conied  in  all  of  the  row  positions 
usiuj  the  coordinates  of  the  kinnpin  to  locat"  th°  grouos.  The  result 
of  this  may  be  shown  in  a  call  to  LSEN  if  iesired. 

ENTER  KEY  (14  GIVES  LIST):  H 
ENTER  SENS  NO..  GROUP  NO.: 


ent-:r 

GROUP 

CORRELATION 

(NEG  IS  NO 

CHANGE) 

: 

zl 

EN  T E  R 

SPINS 

NO. ,  GROUP  NO 

•  *  LQj.^ 

ENTER 

GROUP 

CORRELATION 

(NEC  IS  NO 

CHANGE) 

: 

zl 

FNTH  R 

SENS 

NO..  GROUP  NO 

.*  LLxH. 

ENTER 

GROUP 

CORRELATION 

(NEG  IS  NO 

CHANGE) 

: 

zl 

ENTER 

SENS 

NO..  GROUP  NO 

•  *  LZj.5 

ENTER 

GROUP 

CORRELATION 

( U EG  IS  NO 

CHANGE) 

: 

-1 

ENT  IP 

SENS 

NO.,  GRO JP  NO 

.*  LLuU 

ENT  iR 

GROUP 

CORRELATION 

(NEC  IS  NO 

CHANGE) 

: 

zl 

ENTER 

SENS 

NO.,  GROUP  HO 

•  *  Lliii 

ENTER 

GROUP 

CORRELATION 

(NEG  IS  NO 

CHANGE) 

: 

zL 

ENTER 

SENS 

NO..  GROUP  NO 

•*  L2m.12 

ENTER 

GROUP 

CORRELATION 

(NEC  IS  NO 

CHANGE) 

: 

zl 

ENTER 

SENS 

NO.,  GROUP  NO 

e  i  r  r 

GROUP 

CORRELATION 

(NEG  IS  NO 

CHANGE) 

: 

zl 
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ENTER  SENS  NO.,  OROIJo  NO.*  Q 


This  session  is  use  d  to  redefine  the  sonobnoy  groupings.  Each 
flanking  field  is  considered  to  be  a  group.  The  sensor  number  of  the 
kinjpin  is  ( erbi  treri  ly)  selected  -is  the  group  number.  Any  number  is 
acceptable  as  a  group  identification  —  the  only  requirement  is  that 
all  jrouo  members  must  have  the  same  identification  The  neqative  input 
for  jroup  correlat’on  means  that  the  existing  value  is  unchanged. 

Next,  the  submarine  escort  sensors  are  defined. 


ENT'-R  KEY  (14  GIVES  LIST)*  i 

PICK  KCY  h  TO  4,  0=HXIT  I  =NAME  T IMF 
,>=P  I M  3  =  HVJ  4=SEN 
ENTER  ,<FY *  4 

DO  Y')J  N ANT  TO  DEFINE  MORE  SENSORS  (Y  OR  N)t  X 

ENTER  SENSOR  LABEL.  ( $$=DELETE ) *  SSN  Narrowband 

P  'JTF  R  TYPE  OF  SENSOR  ( H ,  A,  L,  0 )  *  L 

EN T : R  INITIAL  COORDINATES  (X,Y)  (nm)i  0.50 

ENTER  SPEED  (kts)  AND  HEADING  (deg)t  10.0 

FNT  •  R  NOISE  RD  AND  MEAN  SELF-NOISE  LEVEL  (db)«  15.30 

ENTER  SEN  SOURCE  INDEX  AND  LEVEL  ( db) ( D=Ex i t ) :  1.130 

ENTER  SEN  SOURCE  INDEX  AND  LEVEL  ( db)  (0=F.X  it ) *  2.105 

FNT1-  R  SEN  SOURCE  INDEX  AND  LEVEL  ( db )  ( 0=Ex  i t ) »  Q 

EN  T  E  R  PI.  NO.,  ASPECT  NO..  TOT  NOISE  NO.*  I  .  I  .  I 

ENTER  LAMBDA  (#/hr)  AND  SIGMA  (dh)i  !_*£ 

ENTER  SCAN  TIME  AND  INTEGRATION  time  (min)*  5j4> 

ENTER  PRO. (ABILITY  SENSOR  IS  AV A I LA3LE(0- 1 ) *  *95 
MORE  SENSORS  IN  SUBGROUP  OF  GROUP  (Y  OR  N)i  X 
ENTER  GROUP  CORRELATION  (RANGE  0-1)*  *25 

ENTER  SENSOR  LABEL,  ($$=DELETE)«  $SN  Broalband 
ENTER  TYPE  OF  SENSOR  (P,  A,  L.  0)*  £ 

EUTER  INITIAL  COORDINATES  (X.Y)  (nm)*  0.50 

ENTER  SPEED  (kts)  AND  HEADING  (deg)*  1 0.0 

ENTS R  NdSE  PD  AND  MEAN  SELF-NOISE  LEVEL  (db)*  -10.10 

ENTER  SEN  SOURCE  INDEX  AND  LEVEL  ( db ) ( 0=Ex i t ) *  Q 

ENTER  PL  NO.,  ASPECT  NO . , TGT  NOISE  NO.*  3.3.2 

ENTER  LAMBDA  (*/hr)  AND  SIGMA  (db)»  l_j_5 

ENTER  SCAN  TIME  AND  INTEGRATION  TIME  (min)* 

ENTER  PROBABILITY  SENSOR  IS  AVAILABLE (0-1 ) *  *9 
MORE  SENSORS  IN  SUBGROUP  OF  GROUP  (Y  OR  N) *  ft 
ANJTHER  COPY  OF  SUBGROUP  IN  GROUP  (Y  OR  N) *  ft 

Thesp  two  sensors  define  the  SSN  escort  sensors.  The  narrowbani 
sensor  is  a  line  array,  which  detects  the  same  frequency  as  the 
sonoouoys.  The  broadband  sensor  is  hull  mounted  and  operates  against 
noise  index  two.  The  broadband  sensor  has  the  same  location  as  the 
narrowband  sensor  since  it  is  on  the  same  nlatform.  No  noise  is 
refined  for  the  broadband  sensor  since  the  platform's  radiated  noise 
should  be  defined  only  once  for  each  platform  (otherwise  the  program 
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1 


■/111  treat  each  sensor  on  the  platform  as  an  Independent  noise  source)  . 
The  two  sensors  are  slightly  correlated  (.25). 

’UKc  ANOTHER  COPY  OF  THIS  GROUP  (Y  OR  N>*  1 
ENTER  INITIAL  X.Y  COO  RO I  NATES  (nn)  FOR  FIRST  SENSOR 
COORDINATE  PAIR*  -50.40 

MAC  ANOTHER  COPY  OF  THIS  GROUP  (Y  OR  N>:  I 
ENTER  INITIAL  X.Y  COORDINATES  <nm)  FOR  FIRST  SENSOR 
CO )R 01  NATE  PAIR:  50.40 

MAKE  ANOTHER  COPY  OF  THIS  GROUP  (Y  OR  N)t  £[ 

DO  TOU  iANT  TO  DEFINE  MORE  SENSORS  (Y  OR  J):  J 

PICK  KEY  0  TO  4,  o=|£XIT  l=NAME  TIME 
->=PIM  3=H'/IJ  4  =  SEN 

ENTER  KEY:  0 

ENTER  KEY  (14  GIVES  LIST):  Q 


The  regaining  SSNs  are  conies  of  the  center  SEN.  Note  that  all 
SSNs  are  movinj  at  to  Knots.  This  means  that  they  will  lag  PH,  an) 
require  a  sprint  to  catch  up  at  some  noi nt  in  time.  The  slow  speed  is 
necessary  to  obtain  good  search  coverage. 

At  this  point  we  will  list  the  sensors  with  a  call  to  L5EN  to  sec 
what  has  been  accomplished  thus  far. 


SELECT  MODE  (HELP  GIVES  LIST):  LSEM 
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At  this  point  the  sensor  screen  is  defined  at  time  step  zero.  The 
screen  definition  will  have  to  be  updated  as  time  passes,  or  else  the 
configuration  will  not  make  sense.  The  sonobuoy  fields  are  stationary, 
and  must,  be  replaced  periodically,  and  the  SStls  cannot  maintain  the  Id 
knot  search  speed,  or  else  they  will  be  overrun  by  the  main  body  of  the 
screen.  Thus  we  must  times ten  the  screen  and  update  the  configuration. 
Me  will  now  indicate  how  this  is  done.  Since  the  steps  are  highly 
repetitive,  only  the  outline  of  the  procedure  is  given. 

Screen  conf  1  ourat.i  ons.  The  SSMs  must  retain  their  average  positions 
relative  to  PIS.  This  is  achieve  i  by  a  sor i nt-and-dr i f t  tactic.  For 
this  example,  the  tactic  consists  in  making  10  knots  and  30  knots  on 
alternate  legs,  which  averages  out  to  the  PIM  speed  of  20  knots.  The 
center  SSM  and  the  flankinj  SSMs  will  he  on  alternate  cycles.  When  the 
SSMs  are  sprinting,  they  are  'blind',  i.e.  the  sensors  are  turned  off. 

The  sonobuoys  are  assumed  to  remain  active  for  l.*5  hours  (6  time 
steps)  ;  relaying  of  the  field  takes  half  an  hour  (2  time  steps).  The 
port  and  starboard  fields  will  be  laid  alternately. 

Thes»  considerations  lead  to  six  distinct  screen  configurations, 
as  shown  in  the  followinj  table. 


Sc.Lfiao.JlQaf.iaanatiQQs. 


Configurator! 

Flankinj  SSMs 

('enter  S5N 

Port  Buoys 

St.bd  Buoys 

10 

Spri nt 

Search 

Search 

Search 

20 

Search 

Sprint 

Search 

Search 

1  1 

Spri  nt 

Search 

Relay 

Search 

21 

Search 

Spr int 

Re  1  ay 

Search 

10 

Spri  nt 

Search 

Search 

Search 

20 

Search 

Sprint 

Search 

Search 

1  2 

Spri  nt 

Search 

Search 

Relay 

22 

S  e  nr  c  h 

Spr int 

Search 

Relay 

The  screen  alternates  through  these  configurations  in  sequence, 
starting  with  configuration  10  at  tinest»p  zero.  The  configuration 
nunoers  are  arbitrary. 

The  5CRCFM  program  creates  a  sensor  fil°  with  these  alternating 
configurations  by  timesteoping  one  step  at  a  time  and  using  IJSFN  to 
re-conf inure  the  screen  at  each  step.  The  procedure  is  repetitive,  but 
easily  done  by  use  of  the  COM  I  option  with  existing  command  files  for 
eacn  of  the  conf  1  jurati  ons  .  -V'e  will  show  the  first  three  timesteps  to 
illustrate  the  procedure. 
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SELECT  MODE  (HELP  GIVES  LIST)*  USEN 
ENTER  KEY  (14  GIVES  LIST)*  5 


ENTER 

SENSOR 

NO • , SPEE  D 

(  kt  s)  , 

AND 

HEADING 

( deq ) * 

ENTER 

SENSOR 

NO.  , SPEED 

( kt s )  , 

AND 

HEADING 

(  He  7 ) * 

ENTER 

sensor 

NO. .SPEED 

( kts ) , 

AND 

HEADING 

( deq  )  * 

7 

ENTER 

SENSOR 

NO. .SPEED 

(kts)  , 

AND 

HEADING 

(tie  q )  * 

ci.O.o 

ENTER 

SENSOR 

NO. .SPEED 

(kts). 

AND 

IE  A  DING 

( deq ) * 

0.0.0 

ENTER 

SENSOR 

NO.  .SPEED 

( kts ) , 

AND 

HEADING 

(  ieq )  * 

1 0.0.0 

ENTER 

SENSOR 

NO. .SPEED 

( kts) , 

AND 

HEADING 

( deq ) * 

ENTER 

SENSOR 

NO. .SPEED 

( kts ) , 

AND 

HEADING 

( deq )  * 

ENTER 

SENSOR 

NO.  .SPEED 

( kts)  . 

AND 

HEADING 

( deq ) * 

EN  r-R 

SENSOR 

NO.  .SPEED 

(  kts )  , 

AND 

HEADING 

( deq ) * 

ENTER 

SENSOR 

NO. .SPEED 

( kts )  , 

AND 

HEADING 

(deq)* 

ENTER 

SENSOR 

NO. .SPEED 

( kts )  , 

AND 

HEADING 

( deq ) * 

10.0.0 

ENTER 

SENSOR 

Nr).  .SPEED 

(kts). 

AND 

HEADING 

( dee ) * 

1Z.D..Q 

ENTER 

SENSOR 

Nr).  .SPEED 

(  kt  s  )  , 

AND 

HEADING 

( deq ) * 

ENTER 

sensor 

NO. .SPEED 

(kts). 

AND 

HEADING 

( deq ) * 

1 2*12x1} 

ENTER 

SENSOR 

NO. .SPEED 

( kts )  , 

AND 

IE  A  DING 

( deq ) * 

PO.O.O 

ENTER 

SENSOR 

NO.  .SPEED 

(kts). 

AND 

HE  A  DING 

( deq ) * 

0 

ENTER  KEY  (14  GIVES  LIST)*  1 

ENTER  START, STOP  STEPS  (O  -  O):  Q.O 


ENTER 

SENSOR 

NO.  , 

SENSOR 

TYPE 

(P.A.LA 

OR 

0)  * 

ENT'-R 

SENSOR 

HO.  , 

SENSOR 

TYPE 

(P.A.LA 

OR 

0  )  * 

ENT :  R 

SENSOR 

NO.  , 

SENSOR 

TYPE 

(P.A.LA 

OR 

))* 

L*2 

ENTER 

SENSOR 

NO.  , 

SENSOR 

T  Y  P  c 

(P.A.LA 

OR 

■))* 

ENTER 

SENSOR 

NO.  , 

SENSOR 

TYPE 

(P.A.LA 

OR 

0 )  * 

£*£ 

ENTER 

SENSOR 

NO.  , 

SENSOR 

TYPE 

(P.A.LA 

OR 

0)  * 

LCL»£ 

enter 

SENSOR 

'10.  , 

SENSOR 

TYPE 

(P.A.LA 

OR 

0  )  * 

LLJZ 

ENTER 

SENSOR 

10.  , 

SENSOR 

TYPE 

(P.A.LA 

OR 

))* 

LZ±E 

ENTER 

SENSOR 

MO. , 

SENSOR 

TYPE 

(P.A.LA 

OR 

0)* 

ENTER 

SENSOR 

NO.  , 

SENSOR 

TYPE 

(P.A.LA 

OR 

0)  * 

14. p 

ent-:r 

SENSOR 

NO.  , 

SENSOR 

TYPE 

(P.A.LA 

OR 

0)* 

1^£ 

ENTER 

SENSOR 

NO.  , 

SENSOR 

TYPE 

(P.A.LA 

OR 

<) )  * 

I6-i£ 

ENTER 

SENSOR 

NO.  , 

SENSOR 

TYPC 

(P.A.LA 

OR 

0 )  * 

ILlE 

ENTER 

SENSOR 

Nr).  , 

SENSOR 

TYPE 

(P.A.LA 

OR 

0)* 

18. P 

ENTER 

SENSOR 

Nr).  , 

SENSOR 

TYPE 

(P.A.LA 

OR 

0  )  * 

1  ExE 

ENTER 

SENSOR 

Nr).  , 

SENSOR 

TYPE 

(P.A.LA 

OR 

0  )  * 

Z<1*2 

EMTCR 

SENSOR 

NO.  . 

SENSOR 

TYPE 

(P.A.LA 

OR 

0  )  * 

0 

ENTER 

KEY  (14  GIVES  LIST)*  Q 

This  sets  up  the  buoys  for  time  stens  zero,  ei jht  end  sixtee 
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ENTER  KEY  (14  GIVES  LIST)*  ^ 

ENTER  SENSOR  NO. .SPEED  (kts),  AMP  GRADING  (iep):  21 .10.0 

ENTS R  ‘SENSOR  NO. .SPEED  (kts).  AND  HEADING  (dec;)*  22.  I  0.0 

ENTER  SENSOR  NO.. SPEED  (kts),  AND  HEADING  (dej)*  2,1.30.0 

ENTER  SENSOR  NO. .SPEED  (kts),  AND  HEADING  Me-))*  24.30.0 

ENTER  SENSOR  NO., SPEED  (kts),  AND  HEADING  (dep)»  25.30.0 

ENTER  SENSOR  NO.  .SPEED  (kts),  AND  HEADING  (dep)*  26.30.0 

ENTER  SENSOR  NO. .SPEED  (kts),  AND  HEADING  (dep>*  0 

ENTER  KEY  (14  GIVES  LIST)*  2 
FNTE  i  START,  STOP  STEPS  (O  -  0)j  Q_, J} 

ENTER  SENSOR  NO..  SENSOR  TYPE  (P,A,LA  OR  0)»  31.1 
ENTER  SENSOR  NO.,  SENSOR  TYPE  (P.A.LA  OR  0)s  ?2.P 

ENTER  SENSOR  NO.,  SENSOR  TYPE  (P.A.LA  OR  0):  23.0 

ENTER  SENSOR  NO.,  SENSOR  TYPE  (P.A.LA  OR  0)t  24.0 

ENTER  SENSOR  NO.,  SENSOR  TYPE  (P.A.LA  OR  0)»  25.0 

ENTER  SENSOR  No.,  SENSOR  TYPE  (P.A.LA  OR  0)*  26.0 

ENTER  SENSOR  NO.,  SENSOR  TYPE  (P.A.LA  OR  0 ) *  0 

ENT':R  KEY  (14  GIVES  LIST):  12 
ENTE  R  START,  STOP  STEPS  (O  -  0)t  OJ) 

ENTER  SENSOR  NO. , INDEX, SOURCE  LEVEL  (do)  (D  TO  EXIT):  21.1.130 

ENTER  SENSOR  NO. , INDEX, SOURCE  LEVEL  (do)  (0  TO  EXIT)*  21 .2.105 

ENT':R  SENSOR  NO.  ,  INDEX.  SOTROE  LEVEL  (db)  (0  TO  EXIT):  23.1.145 

ENTCR  SENSOR  NO. , INDEX. SOURCE  LEVEL  (do)  (O  TO  EXIT):  23.2.120 

ENTER  SENSOR  NO. , INDEX, SOURCE  LEVEL  (db)  (O  TO  EXIT)*  25.  1  .  145 

ENTER  SENSOR  NO. , INDEX. SOURCE  LEVEL  (db)  (O  TO  EXIT)*  25.2.120 

ENTER  SENSOR  Wo. , INDEX, SOURCE  LEVEL  (do)  (O  TO  EXIT)*  Q 

ENTER  KEY  (14  GIVES  LIST):  Q 


This  block  ot  code  makes  the  center  SSN  search  end  the  flankinp 
SSNs  sprint.  Three  declarations  are  needed  to  do  this*  (1)  set  the 
SSN  speed,  (2)  turn  the  sensors  on  or  off,  end  (3)  chanpe  the  noise 
levels.  Remember  that  the  noise  levels  are  only  changed  on  the  line 
array  sensor  since  two  sensors  are  on  the  same  platform. 

Eor  t.imesteps  one,  etc.  the  following  operations  are  performed. 

+★  Ar  *+★+*■*■•*■  +-***+**  +  <r  * ****■★★ 


SELECT  NODE  (HELP  GIVES  LIST)*  TSTEP 
ENTER  NEW  PROGRAM  TINC  STEP*  1 


■k-tfk  V** >-fc+*VHIr*-V***-Ar**AfMr*****+Ar 


SEL:CT  NODE  (HELP  GIVES  LIST)*  USEN 
ENTER  KEY  (14  GIVES  USD*  5, 

ENTER  SENSOR  NO. .SPEED  (kts),  AND  HEADING  (1ep)t  2  1  .30.0 

ENTER  SENSOR  NO., SPEED  (kts),  AMD  HEADING  (deu)*  21*12*0. 

ENTER  SENSOR  NO. .SPEED  (kts),  AND  HEADING  (dep)*  23.1  3.0 

END'R  SENSOR  No. .SPEED  (kts),  AND  HEADING  (Hep)*  34.10.0 
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ENTER  SENSOR  NO., SPEED  (kts).  AN D  HEADING  (deq)*  25.10.0 

ENTER  SENSOR  NO.,  SPEED  (kts).  AND  HEADING  (deq)*  26.1  1.1 

ENTER  SENSOR  NO. .SPEED  (kts),  AND  HEADING  (deq)*  Q 

ENTER  KEY  (14  GIVES  LIST>»  2 
ENTER  START, STOP  STEPS  (0  -  I)*  J_*J_ 

ENTER  SENSOR  NO.,  SENSOR  TYPE  (P,A,LA  OR  0)*  21.0 

ENTER  SENSOR  NO.,  SENSOR  TYPE  (P.A.LA  OR  ())«  22.0 

ENT-IR  SENSOR  No.,  SENSOR  TYPE  (P,A,LA  OR  0  )*  2.1. L 

ENTER  SENSOR  No.,  SENSOR  TYPE  (P.A.LA  OR  ())*  24, P 

ENTER  SENSOR  Jo.,  SENSOR  TYPE  (P.A.LA  OR  ())*  25. L 

ENTER  SENSOR  Nr).,  SENSOR  TYPE  (P.A.LA  OR  o  >  *  26. P 

ENTER  SENSOR  NO..  SENSOR  TYPE  (P.A.LA  OR  f))i  0 

ENTER  KEY  (14  GIVES  LIST)*  L2 
ENTER  START, STOP  STEPS  (O  -  !)*  LJ_ 

ENTER  SENSOR  NO  .,  I  INDEX.  SOURCE  LEVEL  (HD)  (0  TO  EXIT)*  21  .  I  .  145 

ENTER  SENSOR  HO . , I NDEX, SOJRCE  LEVEL  Mb)  (0  TO  EXIT)*  21.2.120 

ENTER  SENSOR  NO.,  INDEX. SOURCE  LEVEL  Mb)  (O  TO  EXIT)*  22.  I  .  I  SO 

ENTER  SENSOR  NO . , I NDEX. SOJ RCE  LEVEL  Mb)  (0  TO  EXIT)*  22.2. 105 

ENTER  SENSOR  NO . , INDEX, SOURCE  LEVEL  Mb)  (O  TO  EXIT)*  25.1.120 

ENTER  SENSOR  10 ..  INDEX,  SOURCE  LEVEL  Mb)  (O  TO  EXIT)*  25.2.105 

ENTER  SENSOR  NO . , INDEX, SOJRCE  LEVEL  Mb)  (O  TO  EXIT)*  Q 

ENTER  KEY  (14  GIVES  LIST)*  Q 


SELECT  MODE  (HELP  GIVES  LIST)*  ISI2E 
ENTER  MEN  PROGRAM  TIME  STEP*  2 


SELECT  MODE  (HELP  GIVES  LIST)*  USEN 
ENTER  KEY  (14  GIVES  LIST)*  2 


ENTE  R 

SENSOR 

NO., SPEED 

( kts) , 

AND 

HEADING 

( deq ) * 

5.50.0 

EMTE  R 

SENSOR 

HO., SPEED 

(kts). 

AND 

HEADING 

( deq ) * 

6.50.0 

ENTER 

SENSOR 

HO . , SPEED 

(  kt  s  ) , 

AND 

HEADING 

(deq ) * 

7*60,0 

ENTER 

SENSOR 

NO., SPEED 

(kts). 

AND 

HEADING 

Mei )  * 

d . do. o 

ENTER 

SENSOR 

NO., SPEED 

( kts)  , 

AND 

HEADING 

( deq ) * 

2*Jo*o 

en  r  •:  r 

SENSOR 

NO., SPEED 

( kts) , 

AND 

HEADING 

( deq  )  * 

10.50.0 

ENTER 

SENSOR 

NO., SPEED 

(kts). 

AND 

HEADING 

( deq )  * 

JLUHO^O 

ENTER 

SENSOR 

NO. .SPEED 

(kts). 

AND 

HEADING 

( deq  )  * 

L2*.62*o 

ENTER 

SENSOR 

HO., SPEED 

(kts). 

AND 

HEADING 

( deq ) * 

L1JL.Q 

ENTE  R 

SENSOR 

NO. .SPEED 

(kts). 

AND 

HEADING 

( deq ) * 

1 4.0,0 

ENTER 

SENSOR 

HO. .SPEED 

(  kts ) , 

AND 

HEADING 

( deq ) * 

lLh^q 

ENTE  R 

SE  ISOR 

NO.  .SPEED 

( kts ) , 

AND 

HEADING 

(deq ) * 

L£l*.0*d 

ENTE  R 

SENSOR 

NO., SPEED 

( kts) , 

AND 

HEADING 

(deq)* 

LlxD.xD. 

ENTER 

SENSOR 

NO., SPEED 

( kt  s) , 

AND 

HEADING 

(deq ) * 

Li*.CUQ 

ENTER 

SENSOR 

NO., SPEED 

(kts), 

AND 

HEADING 

( deq ) * 

L2«.Q.»Q 

ENTER 

SENSOR 

NO., SPEED 

(kts). 

AND 

HEADING 

( deq ) * 

20.0.0 

ENTER 

SENSOR 

NO., SPEED 

(  kt  s ) , 

AND 

HEADING 

( deq )  * 

0 
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ENTER 

KEY  (14  GIVES  LIST)*  2 

ENTER 

START, STOP  STEPS  (0  -  ? 

)«  2x2 

ENTER 

SENSOR  NO.,  SENSOR 

TYPE 

(P.A.LA 

OR 

0)  * 

5.0 

ENTER 

SENSOR  NO.,  SENSOR 

TYPE 

(P , A , LA 

OR 

))  * 

1x12 

ENTER 

SENSOR  NO.,  SENSOR 

TYPE 

(P.A.LA 

OR 

0  )  * 

1x12 

ENTER 

SENSOR  NO.,  SENSOR 

TYPE 

(P.A.LA 

OR 

0)  * 

1x12 

ENTER 

SENSOR  NO..  SENSOR 

TYPE 

(P.A.LA 

OR 

())* 

2x12 

ENTER 

SENSOR  NO.,  SENSOR 

TYPE 

(P.A.LA 

OR 

0)* 

1  o.o 

ENTER 

SENSOR  NO.,  SENSOR 

TYPE 

(P.A.LA 

OR 

0)  * 

11.0 

ENTER 

SEN SO  {  NO.,  SENSOR 

TYPE 

(P.A.LA 

OR 

0)  * 

12.0 

ENTER 

SENSOR  NO.,  SENSOR 

TYPE 

(P.A.LA 

OR 

0)* 

13.  P 

ENTER 

SENSOR  JO.,  SENSOR 

TYPE 

(P.A.LA 

OR 

0)* 

14. P 

ENTER 

SENSOR  MO.,  SENSOR 

TYPE 

(P.A.LA 

OR 

0)  * 

15. P 

ENTER 

SENSOR  NO.,  SENSOR 

TYPE 

(  D  ,  A  ,  LA 

OR 

0)  * 

16.  P 

ENTER 

SENSOR  HO.,  SENSOR 

TYPE 

(P.A.LA 

OR 

0)  * 

iLx£ 

ENTER 

SENSOR  NO.,  SENSOR 

Type: 

(P.A.LA 

OR 

0  )  * 

18. P 

en  ter 

SENSOR  NO.,  SENSOR 

TYPE 

(P.A.LA 

OR 

0  )  * 

10. P 

enter 

SENSOR  NO.,  SENSOR 

TYPE 

(P.A.LA 

OR 

0)  * 

20.P 

ENTER 

SENSOR  NO.,  SENSOR 

TYPE 

(P.A.LA 

OR 

0)1 

0 

ENTER 

KEY  (14  GIVES  LIST)*  Q 

***  +  **■*■**  ★-*■*■*-*•*  *+***  +  **  + *★***■*■ 


SEL-CT  MODE  HELP  GIVES  LIST)* 
ENTER  <EY  (M  GIVES  LIST)*  1 
ENTER  SENSOR  JO., SPEED  (kts), 
ENTER  SENSOR  WO., SPEED  (kts), 
ENTER  SENSOR  WO., SPEED  (kts), 
ENT1* R  SENSOR  NO., SPEED  (kts), 
ENTER  SENSOR  NO., SPEED  (kts), 
ENTER  SENSOR  NO.. SPEED  (kts), 
ENTER  SENSOR  NO., SPEED  (kts), 
ENf-'R  KEY  (14  GIVES  LIST)*  2 
ENTER  START, STOP  STEPS  (O  -  2 


AND  HEADING 
AND  HEADING 
AND  HEADING 
AND  HEADING 
AND  HEADING 
AND  HEADING 
AND  HEADING 

)  *  2  .  2 


(dei>*  2I.1G.0 
(He.))*  22.10.0 
(Hen)*  23.3Q.O 
(Heo)*  24.30.0 
( H eq ) *  25.30.0 
( d  eq  )  * 

(dec))*  Q 


ENTER 

SENSOR 

NO. 

• 

SENSOR 

TYPE 

(P.A.LA 

OR 

0)  * 

2LxL 

ENTER 

SENSOR 

NO. 

• 

SENSOR 

TYPE 

(P.A.LA 

OR 

0)  * 

22.  P 

ENTER 

SENSOR 

NO. 

t 

SENSOR 

TYPE 

(P.A.LA 

OR 

0)  * 

23.0 

ENTER 

SENSOR 

NO. 

• 

SENSOR 

TYPE 

(P.A.LA 

OR 

0)  * 

21x12 

ENTER 

SENSOR 

NO. 

♦ 

SENSOR 

TYPE 

(P.A.LA 

OR 

0  )  * 

21x12 

ENTER 

SENSOR 

NO. 

• 

SENSOR 

TYPE 

(P.A.LA 

OR 

0  )  * 

21x12 

ENTER 

SENSOR 

NO. 

♦ 

SENSOR 

TYPE 

(P.A.LA 

OR 

0)  * 

0 

ENTER 
ENTER 
ENTER 
ENTER 
ENT-'  R 
ENTER 
ENTER 


ENT¬ 

ENTE 

ENT- 


KEY  (14  GIVES  LIST)*  12 
START, STOP  STEPS  <0  -  ? 

SENSOR  R).  ,  INDEX,  SOURCE 
SENSOR  NO., INDEX. SOURCE 
SENSOR  HO.  ,  INDEX, SOUHCE 
SENSOR  NO.,  INDEX. SOURCE 
SENSOR  NO., INDEX. SOURCE 
SENSOR  NO. , INDEX, SOURCE 
SENSOR  JO.  .  INDEX. SOURCE 
KEY  (14  GIVES  LIST)*  Q 


)*  2 

LEVEL  (Ho) 
LEVEL 
LEVEL 
LEVEL 
LEVEL 
LEVEL 
LEVEL 


(do) 
(  db) 
(db) 
(do) 
(db) 
(  db) 


(O 

(O 

(<o 

(O 

(0 

(o 

(O 


TO 

TO 

TO 

TO 

To 

TO 

TO 


EXIT)  * 
EXIT)  * 
EXIT)  * 
EXIT)* 
EXIT)* 
EXIT)  * 
EX  IT) * 


21^x112 

2J.x2.xiQl 


22x2^120 

22.2x_Lll 

21x2x1.20 

o 


SELECT  MOOR  (HELP  GIVES  LIST)*  ISI££ 
ENTER  'H-.  iN  PROGRAM  TIME  STEP  *  3 


SELECT  MOOR  (HELP  GIVES  LIST)*  USEN 
ENTER  KEY  (14  GIVES  LIST)*  S 

ENTER  SENSOR  NO. .SPEED  (lets).  AND  HEADING  (de7>*  2Lj.I0*0 

ENTER  SENSOR  NO. .SPEED  (kts),  AND  JEADING  ('1*q)t  22*20*0 

ENTER  SENSOR  JO..  SPEED  (kts),  AND  HEADING  (d*o>*  23. 1  ).) 

ENTER  SENSOR  NO. .SPEED  (kts),  AND  HEADING  (Hrg)*  24. | 3.0 

ENTER  SENSOR  NO. .SPEED  (kts),  AND  HEADING  (  Hpg  )  *  20*L0*0 

ENT  -I  R  SENSOR  NO. .SPEED  (kts),  AND  IRADI  JO  (d^)*  26.  I  0.0 

ENTER  SENSOR  NO. .SPEED  (kts),  AND  HEADING  Mp7)*  0 

ENTER  KEY  (14  GIVES  LIST)*  2 

ENTER  START, STOP  STEPS  (0  -  3)*  2*3 

ENTER  SENSOR  NO.,  SENSOR  TYPE  (P.A.LA  OR  0)*  21.0 

ENTER  SENSOR  NO.,  SENSOR  TYPE  (P.A.LA  OR  0)*  22.0 

ENTER  SENSOR  NO..  SENSOR  TYPE  (P.A.LA  OR  0)»  2  3.  L 

ENTER  SENSOR  NO..  SENSOR  TYPE  (P.A.LA  OR  0)»  24. P 

ENTER  SENSOR  HO.,  SENSOR  TYPE  (P.A.LA  OR  ())*  26. L 

ENTER  SENSOR  NO.,  SENSOR  TYPE  (P.A.LA  OR  0)«  26. P 

ENTER  SENSOR  NO.,  SENSOR  TYPE  (P.A.LA  OR  0)*  0 

ENTER  KEY  (14  GIVES  LIST)*  IZ 

ENTER  START, STOP  STEPS  (0  -  A ) *  2*2 

ENTER  SENSOR  NO.,  INDEX, SOURCE  LEVEL  ( dh )  (o  TO  EXIT)*  21*  1*110 

ENTER  SENSOR  NO. , INDEX, 50JRCE  LEVEL  (d6)  (o  TO  EXIT)*  21*2*120 

ENTER  SENSOR  NO ., INDEX, SOURCE  LEVEL  (do)  (0  TO  EXIT)*  23.1.130 
ENTER  SENSOR  NO  . , I NDEX , SO J RCE  LEVEL  (do)  (0  TO  EXIT)*  21*2*100 

ENTER  SENSOR  NO  ., INDEX .SOJROE  LEVEL  (d6)  (O  TO  EXIT)*  26. 1 . 1 30 

ENTIR  sensor  NO INDEX. SOURCE  LEVEL  (do)  (O  TO  EXIT)*  20*2*100 

ENTIR  SENSOR  N  )., INDEX. SOURCE  LEVEL  (dh)  (0  TO  EXIT)*  0 

ENTER  KEY  (14  GIVES  USD*  Q 


1  23- 


*+***-*+***•+*****+**•***++****•** 


SELr;CT  MOD-  HELP  GIVES  LIST)*  TSTEP 
ENTER  M  E'N  PRO)PA<  T I  MR  STRl)*  4 


*  +  +  *★  +  ★*★**■*★  +  ★  *■*■****++  Ar** 


SRL-CT  MOP-  (HRI.P  GIVES  LIST)*  JSHN 
E4TSP  KEY  (14  GIVRS  LIST)*  i 

ENTER  SENSO  -i  40.,SPRnD  <  kts )  ,  ARP  HR  A  01  NO  (Te^)*  S  .0.0 

ENTER  SENSOR  No. .SPEED  (kts),  AND  IRA  TING  (Ne-j)*  6 . 0 . 0 

ENTER  SENSOR  NO. .SPEED  (kts),  AMD  HR  A  01  NO  (i^)*  7.0.0 

E  4TER  SENSOR  JO .  ,  SPRR  f)  (  kt  s )  ,  AMD  HR  A  01  MO  (lec;)*  rt .  0 . 0 

ENTER  IE0SOR  NO .  ,  SPRR  0  (kts),  AN  0  HEADING  (Her,)*  0.0.0 

RN  i’R  R  SENSOR  NO.  .SPEED  (kts),  MO  'IE  A  01  NO  M<rj>*  10.0.0 

FNTER  iRNSOR  NO.  ,  SPEED  (kts).  AMO  LEADING  Me-))*  I  I  .0.0 

q  7  r  -  rR  SENSOR  NO., SPEED  (kts),  AND  L-AOING  (  le  j  >  *  12.0.0 

ENTER  SENSOR  NO.  .SPEED  (kts),  AND  TRADING  (Tro)*  13.0.0 

RN  r-'R  SENSOR  N0.,Si>HR!)  (kr.s),  AND  IRA  DING  Heo):  14.0.0 

ENTER  SENSOR  NO.. SPEED  (kts),  AMO  TRADING  (Irr)*  15.0.0 

ENTER  jENSOR  NO.  ,SPPPD  ( kts)  ,  AND  HEADING  ( Tei>*  16.0.Q 

EMP-R  SENSO*  NO.  ,  SPEED  (kts),  AND  IE  A  DING  Meo)*  17.D.Q 

ENT  -R  SENSOR  40.  ,  SPEED  (kts),  ANT  HEADING  (  lei)*  Ts.P.o 

E4TER  SRMSO  J  NO.  .SPEED  (kts),  AN  n  HE  ADI  40  M«n>*  IQ.O.o 

PNfER  SENSOR  No. .SPEED  (kts),  AND  TRADING  Me-j)*  2Q.Q.0 

ENP-'R  SENSOR  JO..SPRFD  (kts).  AND  TRADING  (Teo)«  Q 

ENT  ER  KEY  (  I  4  GIVES  LIST)*  i 
RN  T  E  R  START,  STOP  STEPS  (O  -  4): 


EM  TED 

SENSOR 

40  . , 

SENSOR 

TYPE 

(P, A, LA 

OR 

0  )  * 

RN  TE  R 

SENSOR 

NO., 

SENSOR 

TYPE 

(P, A, LA 

OR 

))* 

ixE 

ENTER 

SENSO  ? 

No., 

SENSOR 

TYPE 

(P, A, LA 

OR 

0  ) : 

U £ 

RN  TE  R 

SENSOR 

JO., 

SENSOR 

TYPE 

(P, A, LA 

OR 

0  )  * 

R  J  TE  R 

SENSOR 

NO  .  , 

SENSOR 

TYPE 

(P, A, LA 

OR 

0 )  * 

RN  TE  R 

sensor 

NO  . , 

SENSOR 

TYPC 

(P, A, LA 

OR 

0 )  * 

LOx£ 

P  N  r  •  R 

SENSOR 

4  ).. 

SENSOR 

TYPE 

(P, A, LA 

OR 

0  )  * 

lia£ 

E  4  T  :  R 

SENSOR 

JO  .  , 

SENSOR 

TYPE 

(P, A, LA 

OR 

a )  * 

L«L»£ 

PNT  :P 

SENSOR 

N  ).. 

SENSOR 

TYPE 

(P, A, LA 

OR 

o )  * 

U*E 

R  4  TE  R 

SENSOR 

40  . , 

SENSOR 

TYPE 

(P, A, LA 

OR 

o )  * 

L±*E 

RNTrR 

SEN  SOR 

NO.  . 

SENSOR 

TYPE 

(  P  ,  A , LA 

OR 

0  )  * 

JL5l-£ 

ENTER 

SENSOR 

NO.. 

SENSOR 

TYPE 

(P. A, LA 

OR 

0  )  * 

LImE 

RN  1'E  R 

SEN  SOP 

J  )  .  , 

SENSO  ? 

TYPE 

(R, A, LA 

OR 

o )  * 

LImE 

RNT-0 

SENSOR 

NO.. 

SENS  ) R 

TYPE 

(P, A, LA 

OR 

0  )  * 

Ltii£ 

R  J  f-  14 

SEN  S OR 

JO., 

SENSOR 

TYPE 

( P , A . LA 

OR 

))* 

12j£ 

RN  TE  R 

SEN  SOR 

JO .  . 

SENSo ? 

TYPE 

(P, A. LA 

OR 

) )  * 

ENT-  R 

SENSOR 

JO., 

JENSOR 

TYRE 

(P, A, LA 

OR 

0  )  * 

0 

ENTER  <nY  (14  JIVRS  1. 1ST)*  Q 


SELECT  MO DR  (HELP  GIVES  LIST)*  USEM 
ENTER  KEY  (14  GIVES  LIST):  2 
SENSOR  NO. , SPEE 0  (kts) 

SENSOR  NO., SPEED  (kts) 

SENSOR  NO.  .SPEED  (  kt  s ) 

SENSOR  NO.  .SPEED  (  kt  s  ) 

SENSOR  NO., SPEED  (kts) 

SENSOR  NO., SPEED  (kts) 

SENSOR  NO. .SPEED  (  kts  ) 

KEY  ( 14  GIVES  LIST):  i 
START. STOP  STEPS  (0  - 


ENTER 
ENTER 
ENTER 
ENTER 
ENTER 
ENTER 
ENT  •  R 
E  JTE  R 
EN  TER 


AND  READING 
AND  HEADING 
AND  HEADING 
AND  HEADING 
AND  HEADING 
AND  HEADING 
AND  HEADING 


(He;):  31.10 
(Hei):  •>?.  I  D 
(de,):  ZUil 
(de;):  24.30 
(de;):  PS . 3D 
(  le  ;):  26. 3D 
(  de  ; ) :  0 


^0 

*0 

m2 

.0 


4  )  :  4^£ 


ENTER 

SENSOR 

NO. 

,  SENSOR  TYPE 

(P, A, LA 

OR 

D):  2LJ. 

ENTER 

SENSOR 

No. 

,  SENSOR  TYPC 

(P.A.LA 

OR 

0):  °2 .  P 

ENTER 

SENSOR 

10. 

,  SENSOR  TYPE 

(P.A.LA 

OR 

))* 

.0 

ENT'!  R 

SENSOR 

NO. 

,  SENSOR  TYPE 

(P.A.LA 

OR 

0):  34. 0 

ENTER 

SENSOR 

JO. 

,  SENSOR  TYPE 

(P.A.LA 

OR 

0):  ?5.0 

ENTER 

SENSOR 

JO. 

,  SENSOR  TYPE 

(P.A.LA 

OR 

0):  26. 0 

ENTER 

SENSOR 

NO. 

,  SENSOR  TYPE 

(P.A.LA 

OR 

0):  o 

ENTER 

KEY  ( I 4  DIVES  LIST):  12 

ENTER 

START, 

STOP 

STEPS  (0  - 

1  )  :  4  jJ. 

ENT’:R 

SENSOR 

NO. 

,  IN  DEX ,  SON  RCE 

LEVEL  ( 

1b) 

(D  TO 

t;  X  I T )  : 

^1.1.130 

ENT,:  R 

SENSOR 

NO. 

,  INDEX, source 

LEVEL  ( 

Jo) 

(O  TO 

EXIT)  » 

ENTER 

SENSOR 

NO. 

.  INDEX.  SOURCE 

LEVEL  (db) 

(0  TO 

EXIT): 

22^  \m±^ 

ENT‘-R 

SENSOR 

NO . 

, INDEX. SOURCE 

LEV-1.  ( d : > ) 

(o  to 

EXIT)* 

23.2.  no 

ENTER 

SENSOR 

N- ) . 

,  INDEX.  SOURCE 

LEVEL  (do) 

(0  to 

EXIT)* 

ENTER 

SENSOR 

JO. 

. I N  DEX . SOURCE 

LEVEL  (do) 

(o  to 

EXIT): 

2i^2,.J  ’D 

ENTS  R 

SENSOR 

NO. 

,  INDEX. SOURCE 

LEVEL  ( 

1b) 

(O  to 

EXIT)* 

n 

ENT  :R  <CY  ( 14  GIVES  LIST):  D 


Similar  mirations  are  performed  for  each  timeateo,  mo  to  step  21. 
This  jives  five  hoors  of  screen  ievelooment,  which  should  he  adequate 
to  investigate  Most  target  penetration  tactics.  At  the  end  of  the  file 
creation,  one  final  call  to  IJSEN  is  in  order  to  change  the 
configuration  numbers  to  the  ones  indicated  in  the  above  table.  This 
is  pirely  a  matter  of  convenience,  because  the  configuration  number 
does  not  enter  into  any  SCREEN  computati ons .  The  steps  to  do  this  are 
as  follows. 


SRI. CT  dO DR  (HELP  GIVES  LIST)*  USFN 


ENTER 

KEY  ( 

14  GIVES  LIST) 

*  10 

ENTER 

TIME 

STS  P , 

CONFIG. 

NO. (0=R  X  IT ) * 

-1 

ENTER 

r  i  me 

STEP, 

CONFIG. 

NO. ( 0=RX IT) * 

2.*2_L 

ENTER 

r  i  me 

STEP. 

CONFIG. 

NO. ( 0=E  X  IT ) * 

1±21 

ENTER 

TIME 

STEP, 

CONFIG. 

HO. ( 0=P X  IT) * 

4  .JO 

ENTER 

timi: 

STEP, 

CONFIG. 

NO. (0=EX IT) * 

i *2Q 

ENTER 

TIM= 

STEP, 

CONFIG. 

NO. ( o=R  X  IT ) * 

h  .  12 

ENTER 

TIM'-; 

STEP, 

CONFIG. 

NO. (0=EX IT) * 

1.7? 

ENTER 

time 

STEP, 

CONFIG. 

NO. (0=EX IT) * 

d.  10 

ENTER 

T I  MR 

STEP, 

CONFIG. 

NO. (0=RX IT) * 

0.7? 

ENTER 

r  i  me 

STEP, 

CONFIG. 

NO. (d=EXIT) * 

10.11 

ENTER 

T I  ME 

STEP, 

CONFIG. 

NO. (0=EX IT) * 

1  1  JJ. 

ENTER 

TIME 

STEP, 

CONFIG. 

NO. (0=R  X  IT ) * 

'  2.10 

ENTER 

TIME 

STEP, 

CONFIG. 

NO. (0=EXIT) * 

1  3.20 

ENTER 

TIME 

STEP, 

CONFIG. 

NO. (0=FXIT) * 

LiJ.2 

CNTER 

TIME 

STEP, 

CONFIG. 

NO. (0=EXIT) * 

IS.?? 

enter 

TIME 

STEP, 

CONFIG. 

NO. (0=EX IT) * 

1  h  .  1  0 

ENTER 

TIME 

STEP, 

CONFIG. 

NO. (0=EX IT) * 

I  7.?0 

ENTER 

TP4'-: 

STEP, 

CONFIG. 

NO. (0=FXIT) * 

I«*_LL 

ENTER 

TIME 

STEP, 

CONFIG. 

MO.  (0=EXID  * 

1  9 . 2  1 

FNTER 

TIME 

STEP, 

CONFIG. 

NO. (0=EX IT) * 

20.  1  0 

ENTER 

f  I  ME 

STEP, 

CONFIG. 

NO. (0=EX  IT) * 

21*22 

ENTER 

r  I  ME 

STEP, 

CONFIG. 

NO.  (0=EX  ID* 

0.10 

ENT  IR 

KEY  ( 

1 4  GIVES  LIST)*  Q 

The  effect  of  these  changes  can  be  seen  by  listing  the  sensor 
par  meters  with  the  L5EN  option.  The  listings  for  time  steps  1H  and  ? 0 
are  shown  oelow. 


Ty’pf'ML  sk  r.inij 


su:n‘j  >k  put^idh  snw>: 


I 


c  c  o  c  irumn  in  ti  'n  in  T"fi  'run  in  iri  ip  c  it  c  c 
'Ot)DT3's'N'^^>'>s-s-,s'''s*^K*^‘v^O  o  o  o>oo 


o*  o  o  o  a  a 


cccooccooccocccccoccccc  ccc 

cccccccccccccccccccccccccc 

ccecccccccccccccccccccecco 

ro  **)  ~  ir.  id  in  in  Tt  _n  .n  ti  vt  ir>  :n  '-0  m  lp.  in  ir  io  —  ir.  —  t  ~ 

cccccccccccccccccc  cccccccc 
ceccccccccoccocccccccccccc 


cccccccccccccccccc  ccirinrirm^ 

C  C  C  C  iT»  in  iT.  in  ir  -r»  ir  O  irv  iO  iT  in  iT  iT  iT  rvj  rv  fV  r\»  o»;  rv; 

ccccccccccccccccccccccccco 


cccoccccccccccccccccrccrc 
C'C'C,c?c,or>o?ooo  o  r  o  c-  o  o  ?  x  t  r  r  r 


cccceccccc  c  c  ccccccc  cc  ccc  c  c 


4-’  ^  C  .  w 

o  c  u  u  •  •  •  • 

*  <r  <■.  C  C  C  C 


r  c  c  r  r  .r  r.  c  c 


cccaccc.cr.cr 


X  X  'V  X!  X’  X’  X’  X  X*  X’  X’  X*  X*  X’  X’  p’  X  X  X  x  X  X  X’  x  X  X 

C  O  C  C  C  ( ‘  O  C  O  C  C.'  C  C_"  C  C  V  C  C  c  C  C  O  C  c*  C'  e 

c  c  c  c  c  c  c  c  c  ccc  ccrcccrr  rcrrcr 

or  (?:  ir  tr  cr  tr  cr  cr  tr  tr  -r  lo  it  'p  th  (p  ir  err  cr  c  c  C.  c  C  c 


if  IT  iT  IT  o.  r\  r  p  r 


p.  p  P  P  P  p  •  p.  P»-  P  P  —  r*'  . 


^  4.  4_  x  >  x  >  x  x  x  x  x  >  x  x  x  >.  >  >  a'  — ■  Q"  — '  c  •—• 

v-  v-  v-  v.  r  crccrccccccrcccc  —  r—  r  — 


■f)  '.n  cr.  c,o  rr  :r 


v4J4J4-’££i:fi£rrrrrrrrrr£  r  _o  .c  c  c  .c 

c  c  c  o  * . 

•e-C-scCCCCCCCCCCCCCCCCC.OC.CC.C 

S  ir  iT  IT  X  X  p  p  p  p  p  p  r\.  c\  C'-  c\  r\  c\-  —  r**  —  t*-  —  r* 


H 


•ririri rcccccccccccccrcccccccc 
p:  P'  p.j  X  fv—r^—P'  — 

C  C  C  C  -T  _p.  -p  vr  -T  -J-  vT  *.T  ;T  if  IT  iT  if  if  IT  IT  C  C  -A  C  if  C 


cccccccccccccccccccccccccr 

ccccccrcccccccccecccccrccc 


'-ccccrccrcccccc^cc'cccccc  cc 
cccccccccccccccccc  ccc  c’ ccc  c 


C  rece  CC  C  IT  C  C  ir  if  iT  iT  IT  c  c  rcccc  c  cc 

irnrcr  rc  r  --  p  • rv  p:  p  c  s  c  t  ^  c  r  ccc 
cor  p  ~  c  v  ~  r  c*  ~  ^  tc  r  — 


c  c  c  c  c  •r  p  r  -r  it  it  <t  ir  r 


c  c  c  c  c  c 


■  iT  iT  ir  r  C  C  c  ^  -- 

I  I  p  p  P  P.  —  - - 

I  I  I  I  l  I  I  I 


■crc^rccccc 

-  P  p  X  P-  iT  iT  \C  IT 
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Next  we  will  consider  the  development  of  target  files  which 
describe  target  strategy  against  the  above  screen.  The  first  target 
which  we  define  starts  from  a  position  ahead  of  the  task  force  and 
attempts  to  penetrate  to  an  attack  circle  which  is  defined  as  a  2.5 
mile  circilar  spa  centered  20  miles  ahead  of  the  carrier.  Since  the 
submarine  escorts  must  sprint  at  high  speed  to  maintain  PIM,  it  is 
assumed  that  the  tarpet  will  attempt  to  detect  and  evade  the  center 
SSN.  After  some  preliminary  calculations,  the  followinp  sequence  of 
inputs  is  generated.  Commentary  will  follow  the  blocks  of  innut. 


OK,  SEG  SCREEN 

FNTER  ACOJSriC  DATA  FILE  NO.  (1-90)t  Q 
ENTER  SENSOR  FILE  NUMBER  (1-99):  Q 
ENTER  TARGET  EILE  NO.  (I-  99)*  50 
ENTER  DELTA  T  (hrs)*  *25 
ENTER  TARGET  LABEL*  DOGLEG  FROM  AHEAD 

It  is  penerally  wise  to  create  target  files  without  declarinp  a 
SENS  file,  as  shown  here.  The  reason  is  that  the  tarpet  file  creation 
will  penerally  involving  time  stenpinp  arid  this  may  alter  the  contents 
of  a  SENS  file  if  one  is  declared.  The  value  of  DELTA  T  must  be  the 
sam°  as  for  any  sensor  file  intended  for  use  with  this  tarpet  file. 

ENTER  INITIAL  TARGET  COORD  (X.Y)  (nm)*  0.210 
ENTER  INITIAL  TARGET  SPA  PARAMETERS 

2  SIG  S-MAJ  AXIS.S-MIiM  AXIS(nm),  BRG  OF  MAJ(den)*  5.5.0 
ENTER  TARGET  MOTION  PARAMETERS 

TARGET  VEL  CHANGE  RATE  (W/hr>»  1 
MEAN  TARGET  SPEED  (kts),  HEADING  (deg):  21.1 70 
STD  DEV  IN  TGT  SPEED  (kts),  HEADING  (deg):  2.10 
ENTER  TGT  NOISE  INDEX  AND  LEVEL  (db )  (0=Exi  t )  *  1  .  1  oh 

ENTER  TGT  NOISE  INDEX  AND  LEVEL  (db)  (0  =  Exi  t )  *  2.120 

ENTER  TGT  NOISE  INDEX  AND  LEVEL  (do )  ( 0=Exi  t )  *  5.10 

ENTER  TGT  NOISE  INDEX  AND  LEVEL  (db )  (0=Exi  t )  *  0 

ENTER  TARGET  FILE  NO.  (I-  99):  0 

ENTCR  FILENAME  FOR  OUTPUT  (C  for  console):  DOGLEG. AHEAD 
APPEND  TO  PRESENT  EILE  (Y  OR  N)«  N 


The  initial  position,  course,  and  soeed  are  desipned  to  end  up 
about  15  miles  to  one  side  of  the  center  5SN  escort.  Th"  velocity 
statistics  are  somewhat  arbitrarily  chosen  to  give  some  variation  in 
the  samole  paths.  The  noise  levels  correspond  to  the  estimated  mean 
values  of  tarpet  radiated  noise.  Index  I  is  the  narrowband  value 
detectable  by  the  sonouuoys  and  SSN  narrowband  sonar.  Iniex  2  is  the 
broadbani  noise  detectable  by  the  SSN  broadband  sensor.  Index  ^  is  the 
active  target  strenpth.  We  chose  to  place  output  in  a  file  name  i 
OOGL  -:g.  AHEAD. 
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The  first  change  in  tactic  occurs  at  tioestep  16,  when  the  SSN 
thr*1  it  pulls  abreast  of  the  SSN  escorts. 


irkk  k  •k'k'k'k  icirkitirkitirk  ■kirk  kkkkk  kkkkk 


SELECT  MOOR  (HELP  GIVES  LIST)*  ISI£R 
ENTER  NEW  PROGRAM  TIME  STEP*  ]_S 


•*■+♦■•*■•*••*•+*•*•+*++++■*•+•*••*•*■*■■*•++■*•*•++★+ 


SELECT  MODE  (HELP  GIVES  LIST)*  STAR 
ENTER  TARGET  NO.*  $0 
ENTER  KEY  (6  GIVES  LIST)*  6 
0  =  POP  OUT 

1  =  CHANGE  TARGET  LASEL 

2  =  UPDATE  VELOCITY  CHANGE  RATE 
.3  =  UPDATE  SPEED  AND  HEADING 

4  =  :Jd DATE  STANDARD  DEVIATION  IN  TARGET  SPEED  AND  HFADING 

5  =  UPDATE  INDEX  AND  LEVEL 
ENTER  KEY  (6  GIVES  LIST)*  i 

ENTER  HEW  TARGET  SPEED  (kts)  .HEADING  (deg)*  I  Q .  2 .3  5 
ENTER  NEW  STD.  DEV.  IN  TGT  SPECD  (kt). HEADING  (deg)*  222 
ENT hi  <EY  ( /  GIVES  LIST) *  Q 
ENTER  TARGET  I).*  Q 


After  four  hours  the  target  is  ready  to  turn  to  the  final  leg. 
For  this  part  of  the  track,  we  pick  a  speei  and  course  which  will  reach 
attack  position  at  hour  five  (step  ?0).  The  speed  and  heading  are 
given  zero  variance  because  it  is  desirable  on  this  part  of  the  track 
to  leviate  froo  a  straight  run-in  as  little  as  possible. 

**Hf  irk  kkk  kkkkk  kkk  kk  kkkk  kk  k  kkkk 


SELECT  MO  PE  (HELP  GIVES  LIST)*  TSTEP 
ENT- R  NEW  PROGRAM  TIME  STEP*  22 


kkk  kirk  kkkkkick  k  kit  it  kirk  kirk  kirk  kkkk 


SEL-CT  MODE  (HELP  GIVES  LIST)*  LTAR 
ENTER  START, STOP  STEPS  (D  -  an ) i  o.pn 


(Only  nart  of  the  outnut  of  this  step  is  shown) 
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Note  that  the  spa  has  expanded  with  time  as  one  would  expect  from 
any  inconst.  rained  diffusion  process.  The  final  position  at  step  20  is 
aooroxi natel y  at  the  attack  position,  hut  should  he  adjusted.  To  focus 
the  tracks  exactly  on  the  attack  circle,  a  marginal  constraint  is 
a  noli  el  at  the  attack  time.  This  is  done  as  follows. 


SELECT  MOOR  (  IELP  HIVES  LIST)*  liRQH 

INPUT  TAROET  FILE  no.  i  ^0 

INPUT  constraint  time  STEP*  20 

ENIfiP  CONSTRAINT  COORD  I  NATES  (X,Y)  (nm)*  1,120. 

E^TER  TAROET  CONSTRAINT  PARAMETERS* 

L-SIO  S-MAJ,  S'-MIN  AXIS  (no).  MAJ  AXIS  BPS  (deg)  :  2.5.2. 5.0 
DO  YOU  VERIFY  OOUSTR.  PARAMETERS  (Y  OR  N)s  1 

The  result  of  the  oarjinal  constraint  is  seen  in  the  following 
select°d  LTARs. 


-  1  34  - 


Mote  that  the  marginal  i  s  exactly  reproduced  at  steo  20.  The 
target  turns  the  corner  at  time  16  from  a  very  tight  sna»  this  occurs 
because  the  velocity  variances  were  set  to  zero  for  this  leg.  The 
oaraoeters  at  time  zero  are  altered  very  slightly.  between  time  zero 
and  step  16,  the  target  tracks  tend  to  'how  out'  due  to  the  diffusion 
over  this  portion  of  the  track. 

Tli a  anove  example  of  a  track  generation  is  only  one  of  many  ways 
that  target  scenarios  can  he  generated.  Ry  appropriate  combinat ion s  of 
marginal  constraints,  posits  and  selections  of  diffusion  parameters,  it 
is  possible  to  create  almost  any  target  evolution  that  is  desired. 
-Vita  practice,  consideraole  skill  in  generating  target  files  can  be 
gains  J. 


This  chanter  looks  at  the  various  analysis  options  of  the  SCREEN 
program,  using  the  date  files  created  in  Chanter  V.  First  the  POSEMS 
ontion  will  ne  examined,  followpd  by  POSTEP  and  the  various  COP 
optians.  To  conserve  snace,  most  of  the  maps  have  oeen  vertically 
con  iens ad  . 
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The  first  step  in  a  screen  analysis  is  to  see  the  coverage  of  the 
different  screen  sensors.  Logically,  of  course,  this  coverage  is  a 
funiamental  innut  to  determining  the  placement  of  the  screen  elements. 
In  fict,  the  SENS  file  describe)  in  Chanter  V  was  develoned  in  two 
steps.  First,  a  SENS  file  was  created  only  at  time  step  O  (zero)  which 
had  the  correct  performance  char  act er i st i cs  of  each  tyne  of  sensor,  but 
arbitrary  sensor  locations.  Using  this  SENS  file,  the  individual 
sensor  coverage  was  examined  and  a  screen  formation  -/as  decided  upon. 
Second,  the  SENS  file  as  described  in  Chanter  V  was  cr°ate  i. 

The  commands  to  je.nerate  a  sensor  coverage  map  are  as  follows: 


OK,  SEC  SCREEN 

ENTER  ACOUSTIC  DATA  FILE  NO.  (l-oo)i  2 
ENTER  SENSOR  FILE  NUMBER  (I -00):  j_ 

ENTER  TARGET  FILE  NO.  (I-  9b):  ^0 
ENTER  TARGET  FILE  NO.  (I-  90):  Q 

ENTER  FILENAME  FOR  OUTPUT  (C  for  console):  Q 

SELECT  MOPE  (HELP  GIVES  LIST)*  POSEN 
ENTER  START,  STOP  STEPS  (O  -  21)*  8*8 
ENTER  SENSOR  NO.:  1 
ENTER  TARGET  SOURCE  LEVEL  (rib):  J_0 
ENTER  GRIP  SPACING  Com):  £ 

The  following  figures  show  the  sensor  coverage  mans  for  each  of 
the  sensor  types  include)  in  the  screen.  Since  sensor  I  is  an  active 
sensor,  the  apnropriate  target  source  level  (target  strength)  for 
active  detect  ion  was  input. 


icxi2.L_  imiiU—diisty 


Figure  V  I- 1  shows  the  coverage  around  each  of  the  surface  escorts 
provide  1  oy  thetr  active  sonar.  The  'S'  represents  the  ship's 
location.  The  interpretation  of  this  picture  is  that,  there  is  a  . 0 
probability  of  detecting  a  target  within  5-6  miles  of  the  ship.  Of 
cou,"se,  if  the  target  is  in  the  baffle  it  wool  i  not  be  detected,  as  is 
indicated  by  the  'blanks',  no  coverage,  behind  (these  PDSFM  pictures 
assiae  the  sensor  is  healed  north.)  The  fi  jure  also  shows  good 
ietection  capaolity  (./  to  .00)  in  a  first  convergence  zone  (CZ)  aoout 
30  a  i  i  ta  s  from  the  ship.  The  difference  in  detection  values  in  the  CZ 
is  iue  to  the  range  differences  in  the  grid  points  on  the  man  from  the 
shin  and  the  variation  in  nrooagation  loss  within  the  CZ. 


Figure  VI-2  shows  the  coverage  of  the  SSN  line  array.  It 
iniicates  poor  direct  path  range  (less  than  5  miles),  hot  pool  first  OZ 
coverage,  and  some  capability  even  in  the  third  CZ.  The  slight 
increase  in  self-noise  in  the  direction  of  the  SSN  has  not  affectQd  the 
coverage,  which  indicates  that  this  sensor  is  anbient  noise  limited. 
The  lack  of  coverage  behind  this  sensor  is  not  a  baffle  (there  is  none 
on  the  line  array)  but  rather  the  effect  of  interfering  noise  created 
by  the  HVU  and  its  surface  escorts. 
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Figure  VI-3  shows  the  SSN  broadband  coverage.  It  Illustrates  t> 
lack  of  coverage  in  the  baffles.  The  detection  coverage  fnay  i 
described  as  direct  path  range  of  6-7  allies,  strong  first  CZ  cov»rag^ 
weak  seconl  CZ  coverage,  and  no  third  CZ  coverage.  j 
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F i jure  VI-4  is  a  map  of  a  single  sonobuoy's  coverage.  It  may  be 
compared  with  the  attampt  of  the  SSN  to  detect  the  sane  signal.  The 
differences  in  coverage  are  due  to  the  changes  in  oropagation  loss 
oetveen  a  shallow  (sonobuoy)  sensor  and  a  deep  (SSN)  sensor  and  chan jes 
in  the  sonar  agnation  parameters  defining  each  system. 

The  amove  coverage  mans  are  for  the  radiated  noise  levels  used  in 
the  target  file.  It  is  ..ossible  to  use  the  PDSEMS  option  to  test  the 
effact  of  variations  in  this  noise  level.  The  following  map  is  for  the 
ISN  narrowband  with  a  b  db  reduction  in  target  radiated  noise. 
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By  comparing  Figures  VI-2  and  VI-6,  one  notes  that  the  SSM 
narrowband  detection  capability  is  very  sensitive  to  a  6  db  reduction 
in  figure  of  merit  (FOM).  In  this  case,  the  FOM  reiuction  resultei 
from  a  reduction  in  source  level,  but  any  changes  in  capability  which 
res  lit  in  a  5  db  reduction  in  FOM  would  have  the  same  effect.  Observe 
that  no  third  CZ  coverage  is  indicated,  that  no  direct  path  coverage  is 
indicated  (direct  path  coverage  is  less  than  5  miles)  and  that  the  best 
detection  opportunity  in  the  first  CZ  is  now  reduced  from  a  value  of  ./ 
to  a  value  of  .3. 
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The  screen  covereje  maps  show  the  composite  effect  of  ell  sensors 
in  i  group  or  screen.  Since  several  distinct  screen  configurations  are 
involved  in  this  example,  we  will  show  a  few  of  the  cases.  Both 
Jetection  and  localization  maps  are  computed.  Each  example  is  followed 
oy  commentary  on  the  maps. 

The  command  sequence  to  oroduce  PDSTEP  maps  is  as  follows. 


*************+•*•++*■**•*■**+■*■+•*•+++ 


SSL  SOT  MODE  HELP  GIVES  LIST)*  PPSITP 
EM  TER  START,  STOP  STEPS  (O  -  T>  I  )  *  d  .d 


EMT.E  R 
PITER 

no  you 
EMTE  P 
EMTEP 
EMTE  P 
EMTEP 
E  M  TER 
FMT  i  P 


GROUP  MUM  HEP  (0=ENTIPE  SCREEN)*  0 
THE  MAP  LABEL*  COVERAGE  AT  TIMESTEP  EIGHT 
V  ANT  I MFOPM  AT  I  ON  MAPS  (V  OP  ,M)*  I 


TGT  NOISE  IN HEX 
TGT  NOISE  IJOEX 
TGT  NOISE  IMDEX 
TGT  BOISE  INDEX 
GPL)  SPACING  (nm) t  $ 
SAMPLE  TIME  (min)*  5 


LEVEL  (  ih)  (0=POPOlJT)« 
LEVEL  (db)  ( 0=P0P01JT  )  * 
LEVEL  (db)  (OsspoPOUT ) * 
LEVEL  (db)  (0=pOPOUT>* 
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By  enterirvj  jrouo  number  zero  (O)  the  entire  screen  is  evaluated. 
The  coverage  maps  for  a  oarticular  sensor  group  could  also  be  computed 
by  entering  the  apnropriate  grouo  number  as  shown  in  a  LSENS  listing. 
The  following  figures  show  the  coveraoe  maps  for  some  of  the 
interesting  conf igur at  ions. 
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DETECTION  PROHAB  I L  ITY  MAP 

MARKE!)  ON  THU,  JAN  ?A  I  OHO  AT  7  HP  30MIN  40.  MSEC  0.  H. N AGNFR  ASSOCIATE: 

TIMF  STEP  *  3 

P I M  S/H»  30.0  KNOTS  AT  0.0  DEGREES  PIM  COORDS  X=  0.0  /=  40.0 

PROPAGATION  LOSS  LABEL  S  IStSDOZ  Act. 

DISTANCE  JFT-NHFN  GR I  n  P()  I  NTS*  U.OO  N.M. 

AMPLE  TIME*  5 . 00  MINUTES 

ROUP  NUM HER  FOR  THIS  MAP  ( 0  =  E  N  f  I R  E  SCREEN)  IS  O 
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Pae  second  coverage  map  is  for  timestep  3,  at  which  time  the  port 
sonoouoy  field  is  being  relaid  and  does  not  contribute  to  coverage. 
The  flanking  escort  submarines  are  searching  but  the  center  SSN  is 
snrinting.  The  ]  oca  1  i  7.  ati  on  man  for  this  case  shows  that  the  SSMs 
provide  some  localization  potential  where  their  second  convergence 
zones  intersect.  The  bulk  of  the  localization  is  provided  by  the 
surface  active  escorts.  Note  that  the  localization  coverage  is  not 
symmetric.  This  is  due  to  the  contribution  of  the  starboard  sonobuoy 
fiel i.  At  first  sight  it  might  seem  surorisinj  that  the  localization 
map  is  not  symmetric,  narticularly  since  the  sonobuoys  ar° 
omn  i  j  ir  ect.i  onal  an  i  therefore  do  not  contribute  to  localization  in  the 
50<V-->J  projram.  The  reason  for  the  nonsymn°tric  localization  coverage 
is  that  the  quantity  shown  is  the  conditional  quantity  —  localization 
liven  detection.  If  the  detection  and  1  oc  a  1  i  za  t.  i  on  maos  are  compare! 
at  symmetric  noints  where  the  localization  coverage  is  not  the  same,  it 
will  oe  Jiscovered  that  the  detection  probability  is  higher  where  the 
localization  coverage  number  is  larger.  The  product  of  the  probability 
of  ietection  and  the  localization  given  detection  is  the  same  to  the 
nearest  integer.  To  be  specific,  consider  the  symmetric  positions 
(?'3,-|0)  and  (-25,-10).  At  the  nosition  (35,-ld),  the  probability  of 
ietection  is  .5  an)  the  localization  is  three  miles.  At  the  position 
(-25, -|0),  the  probability  of  detection  is  .4  an!  the  localization  is 
two  nil’s.  The  lower  detection  orooability  event  produces  a  better 
localization  given  detection. 
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Cumulative  Performance  Measure*; 


Finally,  wo  will  exercisp  options  CDPL  and  M API.  with  target  50. 
The  results  are  as  follows. 

SELECT  'in Dr;  (MRI.P  GIVES  LIST):  cnpi. 

ENTE  P  ST  APT,  STOP  STEPS  (  I  -  20  )  t  |  .20 

c:'iriiP  SPOUP  MJMBRP  (0=EMTIPE  SCPEEN)*  0 

ENTE P  STEPS  OF  FLO ‘4  (>  =  0):  20 

ESTEP  TAPr) FT  FILE  NO.  (l-QQ):  5Q 

ENTE  P  TAPS  FT  FILE  NO.  (|-oo):  O 

ESTEP  NO.  OF  POINTS  PEP  FLOP  (1.0,25  OP  40):  1 


Thn  first  interesting  results  occur  after  time  st.eo  16,  and  so 
only  these  will  ne  shown. 
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++*  1 1  MR  STEP  NUBBFR  16  +++ 


CDP* 10,000 
GRO'JP 

BY  SENSOR 

1 

GROUP 

2 

AND 

3 

FLOW 

4 

5 

13 

21 

23 

25 

TARO 

50 

RELAY 

0 

0 

0 

0 

n 

4735 

1  72  1 

3  775 

1  350 

1  66  0 

50 

1 

0 

0 

0 

n 

4600 

114  1 

01  28 

201 

10  74 

5  1 

2 

o 

o 

0 

0 

3252 

266 

0|08 

1  005 

3103 

-  50 

1 

0 

0 

0 

o 

5  08 

0 

2820 

370 

373 

50 

4 

0 

0 

0 

0 

1582 

0 

05  1 

0 

02  1  / 

50 

5 

0 

0 

0 

0 

2818 

0 

1551 

1  178 

2004 

50 

6 

0 

0 

0 

n 

14  04 

0 

2250 

n 

035 

50 

7 

0 

0 

0 

0 

1  40 

0 

1  66 

1  060 

0 

50 

B 

0 

0 

0 

0 

0 

0 

0 

1  10 

80  3 

5  0 

Q 

0 

0 

0 

0 

0 

0 

501 

0 

1  1 

50 

10 

0 

0 

0 

0 

0 

0 

0 

0 

0 

50 

1  1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

50 

1  2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

50 

1  0 

0 

0 

0 

0 

0 

0 

0 

n 

0 

50 

1  4 

0 

0 

0 

0 

0 

r i 

0 

0 

0 

50 

1  5 

0 

0 

0 

0 

0 

0 

0 

0 

0 

30 

16 

0 

0 

0 

0 

0 

0 

n 

0 

0 

50 

1  7 

0 

0 

0 

0 

0 

0 

o 

0 

'1 

>0 

1  H 

0 

o 

0 

0 

0 

o 

0 

0 

0 

5o 

1  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

50 

20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I  5  7- 


This  disolay  shows  the  value  of  cdn  for  each  sensor  group  end  eech 
flo>(  deley  timestep.  By  examining  this  table,  the  effect  of  each  group 
can  oe  seen.  The  later  flows  have  not  yet  begun  to  suffer  attrition, 
whereas  the  zero  flow  is  about  to  enter  the  active  screen  coverage. 
The  numbers  are  cdp*IOOOh.  The  screen  cdn  which  appears  next  simply 
coniines  the  jroun  probabilities  independently  (i.e.  the  screen 
failure  probability  is  the  product  of  the  jroun  failure  probabi 1 i t i es 
which  can  be  verified  by  direct  calculation  from  this  and  the  next 
t  aol e  )  . 

Groups  I  through  4  ara  th°  active  escorts  as  seen  from  any  LTAR  in 
Ohigt er  V.  Group  b  is  the  port  buoy  field,  13  is  the  starboar J 
nuo/fiel  i.  groups  23,  24,  and  2b  are  the  center,  port,  and  starboar  1 
GSd  "scorts.  The  port  buoy  field  has  a  higher  detection  performance 
than  the  starooard  ouoy  field  simply  because  the  circle  of  replacement 
is  such  that  the  port  field  was  in  a  bett°r  position  to  detect  at  th« 
time  that  the  tar  jet  approached  detectable  ranges.  Mote  that  for  some 
of  the  delayed  tar  jets  such  as  tine  3  time  step  delay  this  phenomena 
reversed,  i.e.,  the  starboard  field  jot  the  first  detection 
onportunity.  bince  the  targets  have  not  yet  entered  into  the  coverage 
area  of  the  active  sonars,  they  have  no  detection  capability  indicated. 
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T \rjRT  EVALUATION 

AT 

TIME 

STEP 

IB 

HOUR  00.1 

c 

CT) 

• 

•<3- 

c 

*++  TIME  STEP  NUMBER  IB  *+* 

COP  *  1  0 ,  OOO  BY  SENSOR  GROUP  A  MG 
GROUP  1  2  3 

FLO  4 
4 

5 

1  3 

21 

73 

25 

T ARG  DELAY 

BO  0  ? 44  7 

0 

0 

0 

4745 

5639 

445B 

334  0 

16  /  1 

BO  1 

0 

0 

0 

0 

49 1  7 

4  26  I 

0153 

3163 

32  33 

BO  2 

0 

0 

0 

0 

4  156 

1  635 

024  7 

2706 

5351 

BO  3 

0 

0 

0 

0 

3264 

7  40  2 

2070 

26  >3 

409 

50  4 

0. 

0 

0 

0 

205  1 

30/6 

91  QB 

70  7 

7042 

BO  B 

0 

0 

0 

) 

2037 

1  05  2 

396  1 

1  220 

2004 

50  6 

0 

0 

0 

0 

2040 

37B 

2304 

0 

933 

50  J 

0 

0 

0 

0 

1  753 

1  203 

1  66 

1  060 

3004 

50  3 

o 

0 

0 

0 

1036 

1  20  | 

2909 

1  10 

942 

BO  0 

0 

0 

0 

0 

04 

352 

502 

32 

1  1 

BO  1 0 

0 

0 

0 

0 

0 

0 

0 

5/3 

450 

BO  l  | 

0 

0 

0 

0 

0 

0 

303 

0 

126 

BO  12 

0 

0 

0 

n 

0 

0 

0 

0 

0 

BO  I  3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

50  i  4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

BO  1 5 

0 

0 

0 

n 

0 

0 

0 

0 

0 

50  |5 

0 

0 

0 

0 

0 

0 

0 

0 

0 

BO  1  7 

0 

0 

0 

0 

0 

0 

0 

o 

o 

50  IB 

0 

0 

0 

0 

0 

0 

0 

0 

0 

BO  1  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

50  7  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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At  this  step  the  active  coverage  begins  to  take  effect.  The  flow 
zero  target  enters  the  coverage  of  escort  one. 

At  this  time  step,  one  of  the  forward  active  escorts  has  a 
significant  detection  probability  in  the  convergence  zone  against  the 
zero  delay  t.arjet.  Against  this  same  target,  the  starboard  buoyfield 
has  now  accumulated  considerable  detection  probability  but  the 
portfiel  d  is  essentially  «s  .before  Decause  that  field  has  been  ferried 
during  this  time  period. 
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At  this  tine  steo,  the  zero  de  1  ay  target  has  arrived  at  the  firing 
circle.  Since  this  circle  lies  within  the  coverage  area  of  the  active 
escorts,  toere  is  o  high  probability  of  active  detection  by  the  time 
the  tar  jet  th"  attach.  The  delay  targets  up  to  the  4  unit,  delay 
are  all  sunject  to  some  detection  oy  the  active  screen. 

Th°  M\p  an  (  MAPL  notions  ar°  functionally  identical  to  CDP  and 
ChPL,  excent.  that  they  iis.nlay  various  naps  as  well  as  the  computed 
results.  For  illustration  of  the  results  obtainable,  a  special  target 
fil--.  was  create!.  The  I. TAP  is  shown  as  follows. 
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From  this  listing  we  see  that  the  target  tiovps  from  a  north-so'ith 
oriented  spe  centered  at  (-100,70)  at  time  zero  to  an  east-west 
oriented  attack  region  at  time  step  d.  The  following  responses  produce 
mao;  at.  times  5,7  and  d.  The  prior  map  gives  the  target  location  at 
the  t imp  stpp  in  question,  before  search  is  applied.  The  post  er ior  map 
is  toe  con  Jitional  target  location  }iven  that  it  has  not  been  detected. 
The  inf  or  mat  ion  map  indicates  how  well  the  target  has  oeen  localized  at 
various  points.  In  order  to  spread  out  the  tar  jet  positions,  47 
samples  of  the  target  prior  are  taken. 

SELECT  MODE  (HELP  GIVES  LIST):  MARL 

PR I  ;T  PRIOR  HISTR  I RIJT  ION  (Y  OH  N):  Y 

PHOT  POSTER  I  OR  DISTRIBUTION  (Y  OR  II):  Y 

ENTE  R  DU)  SPA  Old!  (nm)  :  5 

EM T,:R  START,  STOP  STEPS (  1  -  Pi):  o*_d 

CM  l':: R  JROIJP  M-JMRER  (  0=ENT IRE  SCREEN)  :  Q 

EM'rE R  STEP  S  OF  FI. 0  1  (>=0)j  0 

ENTER  TARGET  FILE  No.  (1-77):  \_2 

ENTER  TARGET  FILE  NO.  (1-77):  0 

c '\IFER  No.  OF  POINTS  PER  FLOW  (1,7,25  OR  47):  47 
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Finally,  we  will  show  the  effect  of  target  flow.  The  next  is 
the  same  target  as  above,  out  with  N  steps  of  flow,  evaluated  at  time 
steps  6  to  H  .  Effectively,  this  means  that  the  target  arrival  time  is 
uniformly  spaced  over  the  eight  time  steps.  Thus,  the  orior  will  be 
extended  back  all  the  way  from  the  attack  ellio.se  to  the  starting 
position.  The  results  for  this  run  are  as  follows. 
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An  interestin';  thing  to  note  about  these  pictures  is  the  effect  of 
the  search  on  the  target  prior.  This  can  be  seen  quite  dramatically  at 
time  step  U.  3y  comparing  the  posterior  map  to  the  prior  map,  we  see 
that  search  cuts  a  swath  through  the  oosterior  distribution  in  the 
region  of  the  convergence  zones.  The  localization  map  shows  that  the 
target  is  generally  well  localized  by  the  time  it  arrives  at  the  attack 
position.  Otherwise,  the  localization  is  good  in  the  vicinity  of  the 
flaokinj  S3N  escort. 


dfiiar  agios. 


Theory  of  SCREEN.  Daniel  H.  Wagner,  Associates  Report  to  the 
Office  of  the  Chief  of  Naval  Operations,  by  D.  C.  Bossard  and  L. 
K.  Graves,  March  1080,  Unclassified  (Case  608), 

Theory  of  Cumulative  Pet  action _ Prohabil itv.  Oaniel  H.  Wagner, 

Associates  Memor andum  Report  to  USNiJSL,  by  F.  0 .  Loane,  M.  R. 
Richardson,  and  F .  S.  Roylan,  November  10,  1064. 

'The  Brownian  Movement  and  Stochastic  Equations,'  J.  L.  Ooob, 
Annals  of  Mathematics.  Vol.  43,  No.  ?,  April  log’’,  on.  381-360. 

Iai.aal_LQSLaLii2a_dii2.dic.LLQa-f.Qii _ tJaa _ ddrdl _ iis.iaa__diviaLs.a _ Sa.as.or 

Inputs.  Including _ SPAs. _ Bear  inns  . _ and _ Doooler  (A  Kalman  Filter 

Formul at  ion ) .  Daniel  H.  Wagner,  Associates  Memorandum  Report  to 
COMP AT'N I NOSLANT ,  by  ').  C.  Sossari  and  A.  P.  Turner,  January 
10,  10/8  (Case  624)  . 

EEAS._io_Lia_iS.LLd_dQ.LaJ. _ AoLiva/EaaslY.a_Qaiy_Sc.Laaas_.iiii.  Daniel  h. 

Wagner .  Associates  Interin  Memorandum  to  the  Submarine 
Alternatives  Study,  by  B.  E.  Scranton,  D.  C.  Bossard.  L.  K. 
Graves.  D.  P.  Kierstead,  J.  F.  Yeager,  F.  P.  Paiano,  and  R. 
H.  Clark,  November  2,  1070,  (Case  681.2),  Secret,. 

Iti’d .  ,Uo  LLsd- SLaLas.  JlQas.L-Qdar.d-JjaaB.LLLs.iiiAs.sls.Ls.l _ Sjaaroii _ Planning 

System  ( C ASP ) .  by  H.  R.  Richardson  (Daniel  H.  Nagnpr, 
Associates)  and  J.  H.  Discenza  (United  States  Coast  Guard), 
Unclassi ft  ed. 

Aa_ioL2.raLLiy.a _ Qoimuier. _ Proarao _ Lot _ Udnaaic _ dalaiiaa _ aad 

EY.aiua.LiQQ _ ai _ laak _ QrouardsiiaLraiar _ LaLaraLiioiia ,  Daniel  h. 

iVajner,  Associates  Memorandum  to  COMSUBPAC,  by  F.  L.  Corwin, 
Apri  1  24,  1078,  (Case  802). 


-209- 


Unclassified 

SECURITY  CLASSIFICATION  OF  THIS  PAGE  (Whit  Dmtm  Enltrmd) 


|  REPORT  DOCUMENTATION  PAGE 

READ  INSTRUCTIONS 

BEFORE  COMPLETING  FORM 

1.  REPORT  HUMBER 

2.  GOVT  ACCESSION  NO. 

S.  RECIPIENT'S  CATALOG  NUMBER 

«.  TITLE  (mtd  Subtill •) 

User's  Manual  for  the  SCREEN  Program 

5.  TYPE  OF  REPORT  A  PERIOD  CQVEREO 

Final — 197 6- 1980 

6.  performing  org.  report  number 

7.  AUTHOR/ Jj 

David  C.  Bossard  and  Kathleen  M.  Sommar 

e.  contract  or  grant  number^ 

N00014-76-C-08U 

9.  PERFORMING  organization  name  and  address 

Daniel  H.  Wagner,  Associates,  Inc. 

Station  Square  One;  Paoli,  PA  19301 

10.  program  element,  project,  task 

AREA  ft  WORK  UNIT  NUMBERS 

■  1.  CONTROLLING  OFFICE  NAME  ANO  AOORCSS 

t2.  report  oate 

May  lf  1980 

13.  NUMBER  OF  PAGES  — — 

209 

14.  MONITORING  AGENCY  NAME  ft  AOORESSflf  different  from  Conlrolf/nft  Office) 

> 

is.  SECURITY  CLASS,  (of  thle  report) 

Unclassified 

IS..  DECLASSIFICATION/ DOWNGRADING 
SCHEDULE  N/A 

16.  DISTRIBUTION  STATEMENT  (at  1  hit  Report) 

Distribution  unlimited. 

{This  ;• '  *rvod  1 

fe;:.;  i;-:: ;r: . i 

•7.  DISTRIBUTION  STATEMENT  (of  the  ebetroct  entered  In  Block  20,  It  different  from  Report) 

16.  SUPPLEMENTARY  NOTES 

20  ABSTRACT  (Continue  on  roveree  aide  It  nee eeeery  and  Identity  by  block  number) 

See  Abstract  page. 

DD  ij2nM7»  1473  coition  of  i  nov  «s  is  obsolete  Unclassified 


SECURITY  CLASSIFICATION  OF  THIS  PAOC  f5K5»  0aM 


